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Diamonds 

AND 

Soda Water 


Many of the gears in Wasp and Hornet engines are made of steel too 
hard to be machined with even the finest of tool steel. They have to be 
in order to stand up at speeds as high as 31,000 r. p. m. Under a deluge 
of soda water their teeth are ground to minute tolerances in a special gear 
grinder devised by the Pratt 8c Whitney technical staff. Twice during 
the grinding of each gear its grinding wheel is dressed with diamonds to 
an exact angle in order to insure absolute accuracy. Only in this manner 
can gears be made to meet Pratt 8c Whitney standards. 

WASP & HORNET ENGINES 

The Pratt 8c Whitney Aircraft Company, East Hartford, Connecticut 
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Tlie Sikorsky S 43 


Are 5KF- /;</«//</»<•»/ 



W 


Tlie Sikorsky S-43 ainpliibion has one thing in common 
with its famous sister ship, the S-42: its Pratt & Whitney 
engines are gfiCSlF-eqiiipped. 

SSCSSF’s give it bearing dependability at maximum sea 
level speeds of 186 miles per hour and lauding speeds of 
65 miles per hour. They bring confidence to its pilot, 
safety to its passengers. 

Up in cloudland where there are no repair shops, there’s 
only one thing that counts : performance. Safeguard your 
equipment by using SSCStF on control pulleys, and all rotat- 
ing parts. If it’s SDSIF-equipped, it’s dependable. 

SKF INDUSTRIES, INC., FRONT ST. & ERIE AVE.,PHII.A.,PA. 
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New Hornel-Powered S-43 



JiusLd with MERRIMAC DOPES a,J LACQUERS 


A brilliant new Sikorsky series. Al- 
ready six have been ordered by the 
Pan American Airways System — two 
by Inter-Island Airways of Hawaii. As 
on the now famous S-42 clippers, 
Merrimac Aircraft Finishes are used on 
both metal and fabric. . . The quality of 
Merrimac Finishes has been tested and 


proved by the aviation industry under 
all conditions of service. Merrimac 
was the pioneer in non-chalking, non- 
bleeding, non-fading finishes for air- 
craft use. We invite inquiries concern- 
ing our present products, and our 
facilities for developing new finishes 
to meet special requirements. 


MERRIMAC 



FINISHES 


MERRIMAC CHEMICAL COMPANY. EVERETT STATION. BOSTON. MASS, 
A subsidiary of Monsanto Chemical Company 
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• Again Sikorsky adds to a brilliant record of 
achievement in presenting the new S-43 
which makes no concessions in performance 
to any other type of transport aircraft. 

The most thoroughly sound-proofed modem 
aircraft, emphasizing passenger comfort, pay- 
load and performance, the S-43 was hailed by 
airline operators here and abroad as opening 
r possibilities for reducing travel 1 
i established routes. Other transport lines 


will quickly see the S-43 as the means of sub- 
stantially reducing travel lime between such 
important centers as New York and Chicago. 

Reflecting the clean lines and sound design 
of its famous predecessor, the S-42, this 
Sikorsky Amphibion provides accommodations 
of unequalled luxury for 16 passengers, a crew 
of 3 end 1300 pounds of baggage, mail and 
express. The S-43 can fly and maneuver fully 
loaded with only one of its two 750 horse- 


SIKORSKY AIRCRAFT CORPORATION 


power Pratt & Whitney geared Hornet 
engines. A very definite traffic builder for 
transport lines. 

The interior of the ship may be easily re- 
arranged for increased passenger accommoda- 
tions with equal comfort. If used exclusively 
as a long-range mail transport, the S-43 offers 
a range of 2,000 miles with a payload of 1,100 
pounds. Cruising speed is 181 miles per hour 
at 8,000 feel at 75% of available power. A 
high speed of 200 miles per hour is attained 
at rated altitude. 


Subsidiary of UNITED AIRCRAFT CORPORATION 
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SIKORSKY, AGAIN 


RELIES ON ROEBLING CORD 


AND CABLE. ..NOW FOR THEIR 


NEW S 4 3 SHIPS 


Sikorsky Aviation Corporation have standardized on 
Roebling Aircraft Control Cord and Roebling Electric 
Cable (lighting and starting) throughout the new S43 
as well as the S42 ships. 

ROEBLING WIRE AIRCRAFT PRODUCTS 

Tinned Aircraft Wire; sy-wire Aircraft Serving and Locking Wires; Control 
Strand, Tinned or Galvanized; Aircraft Strand and Casing; Electrical Power and 

Cord {6x7, 7x7, 7 xiy), Tinned and Lighting Cables; Gas and Electric Weld- 
Galvanized; Ferrules and Thimbles; ing Wire. 

John a. Roebung’S Sons ^Company, Trenton, New jersey 


ONLY A FINE PRODUCT MAY lEAf BEAR THE NAME ROEBLING 



T here’s a new sign going up 
on hundreds of busy air- 
ports -the Flying Red Horse 
shield that’s already famous 
from coast to coast. 

Look for this sign wherever 
you fly. It stands for regular 
“S.A.T.” performance for your 
engine— made possible by Aero 
Mobilgas and Aero Mobiloil. 

And for the expert attention 
to your needs, and the Friendly 
Service to pilot and passengers, 
that dealersdisplayingthis sign 
are trained to give— always. 

That ’s why we say : “Buy with 
confidence, where you see the 
Sign of the Flying Red Horse.” 


SO CONY- VACUUM 

s. AVIATION PRODUCTS v 


BUY WITH CONFIDENCE 
WHERE YOU SEE THIS SIGN! 


It stands for Fine Performance and Friendly Service 


Socony -Vacuum Oil Co. 

INCORPORATED 

STANDARD OIL OF NEW YORK DIVISION • WHITE STAR DIVISION • LUBRITE DIVISION • WHITE EAGLE DIVISION 
WADHAMS OIL COMPANY • MAGNOLIA PETROLEUM COMPANY • GENERAL PETROLEUM CORPORATION OF CALIFORNIA 




Aero 

Mobiloil 


Aero 

Mobilgas 


Aero 

Mobiloil 


, Aero 

Mobiloil 


Mobilgrease 








Over 90% 

of the air 
transport 
mileage is 
flown with 


Weston Aircraft 


The complete line of Weston, 
croft Instruments is illustn 
and described in this new I 



Instruments 

Weston 

Instruments 
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will seem like old times to hear the 
hammering incidental to the construc- 
tion of innumerable booths for air- 
planes, engine accessories, hot dogs, 
and ginger ale. The mammoth build- 
ing's yellow walls had almost forgotten 
the feeling of congestion, when Show- 
master Cooper moved in with a measur- 
ing tape and a lot of new ideas. 

The No. 1 improvement is to he a 
really dignified preview, not for the 
leaders of the aviation industry (who 
rarely arrive the night before a show) 
but for the social registerites of the 
Motor City. It is rumored that 3.001) 
already have signed up at $1 each. 
Aside from the mechanical problems in- 
cidental to rigging some exhibits that 
come late Friday afternoon, the advance 
showing should lie a brilliant affair. 

Supplying exhibitors with prospects 
is another Cooper innovation. Method : 
private pilots' races from Boston, Wash- 
ington, Chicago, converging at Detroit 
during the early days of the exhibit. 
Salesmen are expected to do the rest. 
Program anil mootings 

Besides the buyers and sellers of air- 
planes there should be a substantial 
number of operators of aircraft and air- 
ports to attend the incidental meetings. 
Schedule : National Airport Conference 
(including fixed base operators). Aero- 
nautical Chamber of Commerce. July 
23, 24; Maintenance Committee. A. C. 
of C„ July 24. 25. The program of 

July 19 (evening) : Preview, 

July 20: Aviation Day — air parade. 

Julv 21 : Detroit Day — local visitors 

July 22: Society Day — aviation edi- 
tors conference. 

July 23: Sportsman Pilots day — ar- 
rival of private fivers. 

July 24: Army and Navy Day— serv- 
ice demonstrations. 

July 25: International Day — foreign 

July 26: Exhibitor's Day— manufac- 
turers meet prospects. 

July 27 : Michigan Day — out-of-town 

July 28 : Closing day — no schedule ar- 
ranged as yet. 

7/i llio booths 


Since one-third of the space is always 
sold within a week of opening night, it 
is too early to present a faithful fore- 
cast of the content of exhibits at this 
time. All we can give here is incom- 
plete treatment, restricted to those man- 
ufacturers whose minds have been made 
up before our closing date. The offer- 
ings so far recorded will occupy some- 
thing more than one-half of the avail- 
able floor space. 

Manufacturers whose plans are 
definite on our closing date have out- 
lined lb- highlights of their exhibits as 




Beech: Wright and 
Jacobs p o w e I* e d 
Beechcraft . . . Cur- 
tiss ll'righl : Am- 
phibion : Sparrow 

( two place sport 
plane, built for De- 
partment of Com- 
merce) . . . Porter- 
field: I.eBlond or 
Velie powered two 
place cabin monn- 

n e w 1 y approved 
Sportster (LeBlond) 
and faster Speedster 
(Cirrus) . . . Sliu- 

fiaiits SR6A and 
SR6B (fresh from 
the production line) 

. . . Taylor: latest 
Cub . . . Waco: Cus- 
tom Cabin (Wright) : Jacobs Standard 
Cabin : Continental F-5 . . . 

Engines — Continental: sectionalized 
A-40 (four, opposed): completely 

equipped R-690 (nine, radial) . . . 
Lycoming: latest models, in Stinson 
booth . . . Wright: sectioned Cyclone 
and parts including new crankshaft vibra- 
tion damper. 

Accessories and Materials — 
Eclipse: automatic propeller hub: vac- 
uum pumps: deicer . . . Irvin: latest 
quick connector harness . . . Pioneer: 
Autosyn ( see page 78) : instrument Ring 
Eight (in a darkroom) . . . R.C.A. 
Victor; low priced radio receiver . . . 


Berry Brothers: aircraft finishes on 
miniature models in motion on a diminu- 
tive airport . . . Nicholas Beasley: 
Falilin propeller turning under multi- 
colored floodlights. 

Partial list 

The exhibitors’ list of record as we go 
to press includes the following com- 

* Aero Insurance Underwriters, Ailor 
Sales Corporation, Air Associates, Inc- 
Air Pilots Register. Aviation, Baker & 
Eberle. Beech Aircraft Company. Berry 
Brothers. Inc., Bendix Aviation Cor- 
poration. Beudix Products Corpora- 
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tion, Bcndix-Strombcrg Carburetor 
Company, Champion Spark Plug Com- 
pany, Cleveland Pneumatic Tool Com- 
pany, Continental Aircraft Engine Com- 
pany, Crusader Oil Company, Curtiss- 
Wright Airplane Company, Detroit 
News, Eclipse Aviation Corporation, 
Elastic Stop Nut Corporation, Evans 
Appliance Company, Gulf Refining 
Company, Hamilton-Standard Propeller 
Company, Hartung Aircraft Corpora- 
tion. Irving Air Chute Company, Inc., 
Jacobs Aircraft Engine Company, Ly- 
coming Manufacturing Company, Ly- 
eoming-Sniitli Propeller Company, The 
Ninety-Niners, Parker Appliance Com- 
pany, Pioneer Instrument Company, 
Pittsburgh Plate Glass Company, Por- 
terfield Aircraft Corporation. Private 




Flyers Association, The Pyle-National 
Company, Pratt & Whitney Aircraft 
Company, Rcarwin Airplanes, Inc., The 
Ryan Aeronautical Company, Scintilla 
Magneto Company, Seabury & Sons, 
Socony-Vacuum Oil Company. Inc- 
Soaring Society of America, Stinson 
Aircraft Corporation, Taylor Aircraft 
Company, The Texas Company, Trans- 
continental & Western Air, Inc., United 
American Bosch Corporation, Waco 
Aircraft Company, The Warner Air- 
craft Corporation, Wright Aeronautical 
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Ail* Mass Soundings 

A fourth article in a series dealing with the fundamentals 
of modern meteorology. This one presents a resume of 
the preceding articles and describes the use of the adiabatic 
chart, and begins the explanation of the Rossby diagram. 

By I'liilip ll«*l Veechio ami Baniol Sayp«> 



lion of the sources of the air masses in- 
volved. But since tlie process is as 
important to tlie new meteorology as 
the technique of plotting isobars on a 
map has been to the older type of 
weather forecasting, it is certainly worth 

Fig. 1 shows a smoked drum record 
after it has been made ready for taking 


T HE AIR MASS THEORY of meteorology is 
based on the premise that large masses of the 
earth's atmosphere remain in a state of compara- 
tive stagnation over polar and tropical regions. 
There they take on definite characteristics of heat and 
moisture content. Portions of these masses arc con- 
tinually entering temperate latitudes, retaining for long 
periods in their migrations certain of their most funda- 
mental characteristics. As they meet and interact, they 
produce many of our weather phenomena, since each cold 
mass will run under its warmer neighbor, lifting it, cool- 
ing it, frequently causing condensation and precipitation 
of its moisture. 

The identification of the sources of the air masses over 
the area for which a forecast is being prepared thus be- 
comes of major importance. A meteorologist with long 
experience in such work can, with fair success, plot the 
boundaries or ''fronts” between the masses on an ordinary 
map of surface observations. As guides he might use 
marked differences of temperature between adjacent areas, 
boundaries ol precipitation, wind-shift lines, certain 
isobaric configurations, or other phenomena. 

But much more positive and accurate identification of 
the masses involved can be made by means of airplane 
soundings to study the vertical distribution of tempera- 
ture and humidity. Such soundings have the further 
desirable feature of giving direct indication of the 
stability characteristics of the air at various levels above 
the sounding station. 


The meteorograph 

To make the soundings, the airplane carries a meteoro- 
graph. This consists of a bi-metallic thermometer, an 
aneroid barometer, and a hair hygrometer (humidity in- 
dicator), each connected through levers to a stylus which 
leaves a record on a smoked sheet of lead foil on a clock- 
work-driven cylinder. 

YVe indicated in our 
last article (March. 

1935) that a consider- 
able amount of work 

meteorograph record 
into numerical values 
for the temperature and 
relative humidity of 
each level above the 
sounding station. It is 
an even longer task to 
manipulate those data 
into a form to yield the 
most reliable identifica- 
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Known values 

Each meteorograph has. of course, 
been calibrated and is usually checked 
periodically in a low-pressure-low- 
temperature chamber such as has been 
used in the study of aircraft instrument 
performance. The known values for 
each curve at the instant of take-off per- 
mit the base lines to be assigned ac- 
curate values. The value of any other 
point on any particular curve can then be 
obtained by measuring its ordinate from 
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the proper base line ami translating it by 
means of the calibration curve. 

The result is a table of pressures, 
temperatures, and relative humidities, 
such as arc shown in the three right- 
hand columns in Table 1. Parentheti- 
cally, let us call attention to the units 
used. The relative humidity is, of 
course, given in the usual per cent 
values; the temperature in degrees 
centigrade; the pressure in millibars; 
the altitude in meters. We would 
apologize for offering data in such un- 
familiar units to an audience accus- 
tomed to Farhcnheit temperatures, pres- 
sures in inches of mercury, and alti- 
tudes in feet. But a student of modern 
meteorology must face the fact that his 
subject is irretrievably international and 
must learn to use the metric system 
front the outset. The most unfamiliar 
of the group used here, the millibar pres- 
sure unit, is equal to a dyne per square 
centimeter. One thousand thirteen milli- 
bars arc equivalent to the familiar 
standard pressure of 29.92 in. (760 
nun.) of mercury. 

Adiabatic chart 

So far, the temperatures and relative 
humidities have been correlated with 
various atmospheric pressures, but not 
with altitude. Approximate heights 
could be assigned for each pressure, 
using some table or formula for a 
"standard atmosphere.” But obviously, 
any such ‘‘atmosphere" which is based 
on an assumption of a uniform drop in 
temperature and humidity with altitude 
will never exactly correspond to actual 
conditions because, as was pointed out 
in the March article, the rate of varia- 
tion of those quantities is never uni- 


form. Instead, the meteorologist plots 
his temperatures and humidities against 
pressure, determines the average tem- 
perature and humidity distribution be- 
tween each hundred millibar pressure 
level and figures accurately the thick- 
ness of a layer which would produce 
that pressure increment under those 
conditions. The result is the precise 
determination ot an altitude-pressure 
curve from which it is a simple process 
to fix an elevation for each of the se- 
lected points. 

The type of chart that is used in the 
process is shown in Fig. 2, and is 
known as an adiabatic chart because 
diagonally sloping lines are printed on 
it to indicate the slope of an adiabatic 
lapse rate (a decrease in temperature 
of 1 deg. C. per 100 meters increase in 
altitude). Using these lines for com- 
parison with the temperature curve 
plotted from the sounding, the meteor- 
ologist can judge at a glance which 
layers are unstable or dose to that con- 

So much for a brief description of 
the work that is generally done at each 
sounding station preparatory to the 
sending of data (similar to those of 
Table I) to the forecasting center. 
With the table is likewise transmitted 
whatever visual observations the pilot 
had made of cloud formations, bumpi- 
ness, icing conditions and the like. 
The Rosshy diagram 

But these elements, no matter how 
plotted, leave a great deal to be desired 
in air mass identification. In our first 
article (January) we attempted to 
describe how widely just these quanti- 
ties of temperature and relative humidity 
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could vary as the migrating air mass 
continued its travels. We also brought 
out that certain secondary characteris- 
tics, namely, the equivalent ‘potential 
temperature and the specific humidity, 
stubbornly resisted such changes. What 
the forecaster wants, then, are curves 
of these conservative properties for 
his selected points. Fortunately, once 
equipped with the data yielded from a 
meteorographic sounding, he can figure 
them without further observations. In 
our next article we will take up in some 
detail the derivation, attributes and im- 
portance of the resulting chart, known 
as the Rossby diagram. For those who 
have been trained in advanced thermo- 
dynamics, a perusal in the near future 
of Professor Rossby’s M.I.T. pamphlet 
Thermodynamics Applied to Air Mass 
Analysis is highly recommended. 

Basic outlines 

As a brief preview, however, let us 
lay the broad outlines of the topic in 
closing here. 

Once the temperature, pressure, and 
relative humidity of a particle of air is 
known almost any other conceivable 
property it possesses becomes known. 
For example, there is nothing in the fol- 
lowing formula tor the potential tempera- 
ture of the dry air which is not avail- 
able in accurate tables. 

where represents the dry potential 
temperature, expressed in Absolute 
Centigrade degrees, (273 — f— C. ) ; T the 
observed temperature, also in Absolute 
Centigrade ; Pa the partial pressure, 
which is equal to the observed pressure 
minus the vapor pressure of the moisture 
at the level -in question. Nor is there 
any additional data needed for figuring 
the specific humidity by the equation: 



where W is the specific humidity, /’„• 
the water vapor pressure and Pa the 
partial pressure. 

Since the equivalent potential tem- 
perature is a function of these two 
quantities, it is possible to plot them 
against each other and thus have on a 
single chart almost every characteristic 
that one need know about an air mass. 
As we shall explain in more detail later, 
the slope of the curve gives a very ac- 
curate indication of the exact state of 
equilibrium for each layer of mass. The 
grouping of its points indicates its tur- 
bulence. Finally, the shape and location 
of the curve gives a really satisfactory 
answer in the vast majority of cases as 
to the source of the various masses. 

As an introductory sample we offer the 
data which formed the basis of Table I 
and Fig. 2 plotted in Fig. 3A directly 
against altitude. In Fig. 3B it is shown 
plotted on a Rossby chart. 
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L ? Affaire Caudron 



Notes on the third Deutsch de la Meurthe 
Cup Race. In view of current interest in 
new forms of air racing in this country to 
encourage development of more efficient 
plane and engine designs for private owner 
use, the author's comments on this years 
race and its racers are most appropriate. 

By II. .1. de Marolles 

Aviation' s Paris Correspondent 


Y VIRTUE of three succcs- 

by French pilots the trophy pre- 
sented by Mademoiselle Suzanne 
Deutsch de la Meurthe has passed to 
the permanent possession of the Aero 
Club of France. Detre won it in 1933 
on a Potez 53, and Arnoux pushed his 
Caudron 450 into first place in 1934. 
This year Delmotte with a Caudron 460 
finished first, flying the 1.242-mile 
course in 4 hours, 30 minutes, 17 seconds, 
averaging 275.8 m.p.lt. 

Speed race courses generally do not ex- 
ceed 200 miles or thereabouts, but 
Deutsch Cup competitors must complete 


twenty laps of a triangular course 62.14 
miles (100 km.) around. Two flights of 
ten laps each are required. Competing 
machines are limited to power plants with 
displacement of 488.2 cu.in. (8 litres) 
and must qualify by flying some 310 
miles (500 km.) at an average speed of 
better than 186.5 m.p.h. (300 km.p.li.), 
must be able to take off and land over 
an obstruction 3.28 ft. (1 nt.) high with 
a total ground run of 1,640 ft. (500 m.). 

This year's competition attracted 
eight entries of which five qualified. 
All were Caudron monoplanes with 
Renault engines. Three of the five 
starters completed the full 1.242 miles, 


Delmotte first on a 460, Lacomb second, 
also on a 460, Arnoux third on a 450. 
This year's performance far and away 
exceeded that of the past two years as 
indicated on an accompanying chart. 
The machines 

All 1935 racers are developments of 
the Caudron 360, which, with an engine 
of only 160 hp. finished a close second 
in the 1933 race at an average 197 
m.p.h. This family of speed machines, 
designed by M. Riffard, has annexed 
many International records in the un- 
limited class, including the straightaway 
speed record set by Delmotte at 315 
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m.p.h. on a 450 fitted with a 580 cu.in. 
engine of 380 hp. 

One Caudron 430 was entered but 
failed to finish. This machine is 
normally a two-place sports plane. For 
the occasion it was rigged as a single- 
seater and powered by a specially super- 
charged four-cylinder inverted Renault 
engine developing about 180 hp. 

Caudron 450 and 460 are racers of 
almost identical design, except that the 
450 undercarriage is fixed and the 460 
retractable. Both are fitted with the 
six-cylinder inverted, in-line Renault 
Mk.456 engine with a nominal rating 
of 330 hp. at 3,200 r.p.rn, 

The Caudron wing is a pure 
cantilever, in one piece, of symmetrical 
bi-convex section, built entirely of 
wood. The covering is of plywood with 
an outer skin of doped and highly 
polished fabric. The ailerons are rela- 
tively small. Split-flaps are provided. 
They appear to be remarkably efficient, 
making possible perfectly normal land- 
ings with full load. 

The fuselage and tail surfaces are of 
wood, built on the same principles as 
the wings and similarly finished. Ex- 
cellent field of vision is available from 
the cockpit. A sliding windshield of 
semi-cylindrical form allows the pilot 
to fly either in the open for take-off 
and landing, or completely enclosed at 

The Caudron 450 fixed landing gear 
is made up of two cantilever shock units 
with struts and wheels well streamlined. 
The 460 retractable wheels are fitted 
with hydraulic shock absorbers and 
operating system. The device has 
proven perfectly satisfactory, the wheels 
being neatly tucked away inside the 
wings almost immediately after the 
machines leave the ground. 

The engine is installed on a com- 
posite structure of welded steel tubes 
and light alloy members. Welded 
magnesium is used for the cowling, as 
well as for the tanks. The propeller 
is a two bladed metal Ratier model 
(similar to the ones used on the D. H. 
Comet in last year’s MacRobertson 
race ) with two pitch settings, the low 
being set on the ground before take-off, 
the shift to high being accomplished by 
dynamic pressure acting on a small 





flat plate on the spinner after a pre- 
determined forward speed has been at- 
tained. Once in high pitch, however, 
blades cannot be reset into low except 
when stationary on the ground. 

The principal characteristics of the 
Caudron 460 are: span. 22.15 ft. (6.75 
m.) : length, 23.4 ft. (7.125 m.) ; height, 
5.9 ft. (1.86 m. ); wing area, 75.4 sq.ft. 
(7.0 sq.m.); weight empty, 1,300 lb. 
(590 kg.) ; pilot and parachute, 178 lb. 
(85 kg.); fuel and oil, 607 lb. (275 
kg.) : gross weight. 2.094 lb. (950 kg.) : 
power loading. 6.34 lb. lip. (2.88 kg. 
lip.) : wing loading 27.8 lb. sq.ft. (135.5 
kg. sq.m.). 


The engines 

All three planes to finish were equip- 
ped with the Renault Mk. 456 engine 
designed by M. Chaumont. a develop- 
ment of the four-cylinder Bengali tour- 
ing type. The crankcase is of aluminum 
alloy reinforced by external ribs and 
carrying the four mounting lugs. The 
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crankshaft runs on seven plain bear- 
ings. The cylinders are of composite 
construction with steel barrels and 
screwed-on aluminum alloy heads with 
closely spaced cooling fins. Valve seats 
and guides are of special bronze. Valve 
gear is of the push rod and rocker 
type, rockers running on needle bear- 
ings. Connecting rods are of forged 
steel. Pistons are of forged aluminum 
alloy, each with five rings. All 
auxiliaries are driven from a single 
gear mounted on the rear of the crank- 
shaft. Dual ignition is provided by 
Scintilla magnetos. The supercharger 
is of the Renault centrifugal type driven 
from the rear of the crankshaft through 
a torque limiting device. All gears in 
the supercharger drive train are 
mounted on needle bearings. A single- 
barreled Zenith-Stromberg carburetor 
is fitted. Fuel is supplied to the car- 
buretor through two mechanical pumps. 
Castor oil is used as the lubricant. It 
is circulated by one pressure and two 
scavenger pumps. The Viet compressed 
air starting system is used. Air is 
supplied from containers which are part 

The specifications of the Renault 456 
are: bore. 4.31 in. (109.75 mm.) ; 
stroke, 5.51 in. (140 mm.); displace- 
ment 484 cu.in. (7.93 litres) ; weight 
dry, 528 lb. (240 kg.) ; compression 
ratio 6.5 to 1 : supercharger pressure 
8.5 lb. per sq.fn. : normal rating, 330 hp. 
at 3.200 r.p.rn. ; specific weight 1.6 lb. 
hp. (0.727 kg. per lip.). 

The future 

Although France now has permanent 
possession of the cup, it is understood 
that the race will be continued for 
another three years under a new set of 
regulations now under consideration by 
the Contest Committee. It seems likely 
that the principle of limiting racers by 
engine capacity will be retained, but 
some change in the displacement 
selected is obviously necessary. The 
absence of foreign competitors in this 
year's race was probably due to the fact 
that the 8 litre limit failed to correspond 
with engines in current production in 
any country except France. In other 
mechanical sports the need for definite 
international displacement classes has 
long been recognized. Such a step for 
aviation would be of great benefit in 
furthering interest in international 
racing and would provide a strong in- 
centive to the furtherance of design 
progress. 

No more convincing proof of the 
benefits of the Deutsch de la Meurthe 
competition is available than the con- 
tinuous improvement in efficiency and 
speed over the three-year period which 
led to the setting of a new world's land- 
plane speed record by Dclmotte. Beyond 
all doubt, real racing over long dis- 
tances is one of the best methods known 
of "improving the breed.” 
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Battery 

Chargers 

On the cure and feeding of 
storage batteries as seen in 
maintenance departments 
of airlines here and there 
about the United States 

Hv S. Paul Johnston 

Associate Editor, Aviation’ 


I N SPITE of considerable talk 
(and also of a good deal of off- 
the-record development work) on 
110 volt electrical systems, the 
wet cell storage battery is. and will 
probably remain for some time, the 
primary source of electrical power for 
aircraft. In spite of continual improve- 
ment in Iwittcrv design and construc- 

plates, better separators, and better 
maintenance, the battery problem is 
still of formidable proportions. If 
people had been content to let the poor 
old battery perform its original func- 
tions. there wouldn’t be much to worry 
about. If all it had to do was to kick 
an engine over occasionally, or to pro- 
vide for a few lights now and then, and 
be allowed to rest up a bit between 
acts, we might tuck it away under the 
floor boards somewhere and forget 
about it for months on end. 

Airplane storage batteries, however, 
simply don't stay put. Every new 
gadget that has come along.— extra 
cabin lights, radio, retracting gear, 
flaps, etc., — has added to the battery 
load, and good sense and good economy 


dictate the removal of the battery from 
the plane at the end of every day's 
run and replacement with one freshly 
charged. Not so long ago many a 
designer missed this point entirely, 
apparently gave no more thought to 
the battery than to the Montgomery 
and Roebuck Special that was quietly 
corroding away deep in the bowels of 
his Faithful Flivver. Long after he 
had his airplane laid out. lie suddenly 
remembered-’ the battery and pushed it 
into an empty corner somewhere cut 


of sight. Chief results were («) for 
servicing crews: strained backs, skin- 
ned knuckles, foul language; (6) for 
operators: damaged batteries, high 

man-hour cost for replacement, fouler 
language. 

Fortunately designers have finally 
become aware of such difficulties, as 
witness the ingenious and convenient 
battery boxes (with elevators, sliding 
drawers, automatic connectors) now 
appearing as part of modern ships. 
The designer's problem seems well 
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along toward solution, but the oper- 
ator's is still with him. He must main- 
tain a large battery inventory, must 
underwrite heavy annual replacements, 
must maintain trained battery personnai 
and adequate charging equipment at 
division points and overhaul bases. 

In visiting maintenance shops till 
over the country in the past year or 
two, we have seen a great many varia- 
tions on the battery servicing theme. 
A number of examples have been se- 
lected which are representative of the 
best in modern airline practice. They 
may provide helpful hints to the small 
airline about to undertake a program 
of expansion, or to the airport operator 
whose customers are beginning to think 
in terms of two-way radio and its auxili- 


V /tiled Air Lines s 

United has one of the most highly 
organized systems in the country for 
the care and maintenance of its storage 
battery equipment. Its main overhaul 
base at Cheyenne is fitted up with a 
battery shop equipped to build and re- 
build batteries from terminal to termi- 
nal. It makes a full-time job for one 
man to keep things moving. All bat- 
teries on the system are scheduled so 
that they pass through the base repair 


non-spillable batteries from both Wil- 
lard and Exide parts. One of the ac- 
companying photographs shows how 
the plates are assembled in a jig. This 
jig is similar in principle and design to 
that used in battery factories or in large 
industrial battery overhaul stations. 

An interesting feature of United’s 
battery assembly is the use of thin per- 
forated rubber sheeting on each side 
of positive plates. Experience has in- 
dicated that the life of the battery is 
dependent upon the rate of disinte- 
gration of the positive element. By 
sheeting the plates, battery life has 
been practically doubled. The regular 
wooden separators must, of course, be 
made thinner to allow for the thickness 
of the rubber sheet. 

After an assembly is completed, or 
an old battery rebuilt, it is placed on 
charge at a low rate for 96 hours, at 
which time the cell voltage should read 
2.7 while still on the line. Cadmium 
tests are then made on both positive 
and negative plates. Positives should 
have a reading of at least 2.4; nega- 
tives. a reversed reading of 0.175 or 
more. At the completion of the initial 
forming charge, the battery is dis- 
charged on a standard discharging 
panel. Any battery with an initial 
capacity of less than 70 minutes as com- 
pared with a standard discharge curve 
is not considered satisfactory for serv- 
ice. If the battery meets discharge 


shop at least once every 30 days, and 
an elaborate system of records is kept 
covering the life and behavior of each 
unit. Careful check is maintained on 
batteries in service away from Chey- 
enne. Any plane held at a terminal 
station receives a thorough test ot 
lights and radio, then the battery is 
removed and placed on charge. A 

fresh, serviceable battery from the sta- 
tion's stock is then substituted imme- 
diately prior to the scheduled departure. 
Tests of voltage and gravity are made 
at the stations, batteries being consid- 
ered serviceable as long as they show 
a gravity of not less than 1.275 and a 
cell voltage of 2.6. 

Equipment located at Newark is 

typical o f outlying 
U.A.I.. stations. This 
consists of a Model 
1224 B & R two-bulb 
charger (John Bean 
Mfg. Company), capa- 
ble of handling six or 
seven batteries at a 
time. The Cheyenne 
equipment is much 
more elaborate as indi- 
cated in the drawing 
and photograph on the 
preceding page. 

United does not pur- 
chase new batteries as 
a unit. Cheyenne 
makes up the necessary 
12-volt, 6-cell, 13-plate 
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requirements, however, it is recharged, 
closed up and placed in service. Simi- 
lar test discharges are made at the end 
of the first 120 days of battery life and 
each 30 days thereafter, or at any time 
when a battery appears questionable or 
when cell voltage (while still on 
charge) varies between 2.5 and 2.6 in 
fully charged condition. 

Eastern Air Lines 

Standard equipment for Eastern Air 
is the Exide 6-XT-13 battery. Main 
base for battery overhaul is now at 
Miami (formerly at Atlanta), where 
the equipment shown in the accompany- 
ing drawing is installed. Stations at 
Newark and Washington have Roth 
constant potential chargers similar to 
the base installation, except that the 
capacity in both cases is only 50 
amp. Other stations along the line are 
equipped with Tungar 18-cell chargers 
built by General Electric. 

Batteries are checked in place at the 
end of each day's run. If the specific 
gravity falls below 1.250, the battery is 


removed from the plane and put on 
charge. If there is any doubt about the 
battery after charging, it is returned 
to the base and a high rate discharge 
is given at 70 amp. for twenty minutes 
(or about 70 per cent capacity). If 
on such test the voltage does not drop 
lower than 1.55 for any cell, the battery 
is considered satisfactory. Complete 
records of the life of each individual 
battery are kept at the base. During 
1934 the line had some 72 units in 
service and were replacing them at the 
rate of about 60 per year. 

TWA 

Exide 6-XT-13 batteries are also 
standard for TWA. Some 70 units arc 
required to take care of active schedules 
and to provide necessary spares. At 
terminal stations, engines are ahvavs 
started with an external battery cart. 
Sixteen Model 6-LXR-17-3 Exides are 
maintained for this purpose. 

As for all other items of flying equip- 
ment, Kansas City is the base for 
battery overhaul. The charging outfit 
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shown in one of the accompanying pho- 
tographs is a Hobart 300 amp. constant 
potential charger with a capacity of 
from 30 to 50 batteries per day. It is 
a fixed rule at Kansas City that in- 
coming planes are given a thorough 
inspection by the electrical and radio 
departments, after which the storage 
battery must be removed before the 
plane is moved into the hangar. 

Complete records are kept of all bat- 
teries at Kansas City, and if any battery 
changes are made away from the base, 
a full report of the condition of the 
battery taken out must immediately be 
made to headquarters. Field managers 
at outlying points are also responsible 
for reporting the condition of batteries 
in charging carts. 

Northwest Air Lines 

Northwest uses the Type TPR-13-6 
Willard thread rubber insulated batteries 
exclusively. These batteries carry a 
rating of 63 amp. at twenty-hour rate 
and 90 amp. at the twenty-minute rate. 
Out of 26 batteries purchased since 
June. 1933. only four have been re- 
turned to the manufacturer for repairs. 
For starter service in station battery 
carts, the Willard Type WST-110-AH 
rated at 110 amp. at twenty-hour rate, 

Most novel feature of Northwest's 
battery servicing system is the charger 
installation at St. Paul. The charger 
(General Electric Tungar, 230 amp.. 
50-60 cycles, capacitv-30 batteries), is 
mounted on the wall at a convenient 
height. The charging line proper is 
enclosed in a long wooden cabinet in 
one corner of the hangar. It has two 
shelves, the upper one on which the 
batteries rest during charging and a 
lower where they are placed when fully 
charged and ready to go into service. 
The cabinet has its own lighting sys- 
tem and is ventilated with an electric 
motor and fan which draw fumes 
from the batteries and discharge them 
through louvres set in the window 
above the cabinet. The whole arrange- 
ment is extremely neat and compact. 
Batteries are out of the way and are 
protected from damage during charging. 
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Hammering Down 
Production Costs 

The author applied drop hammer methods to 
construction of the all-metal Solar transport 
back in 1929 and more recently has been 
connected ivith the Engineering Department 
of the Airplane Development Corporation 

By William I.. Lewis 


T HE drop hammer, when used in 

craft stampings, is an effective 
means of reducing the high cost 
of such parts. It is the only method so 
far devised approaching the mass pro- 
duction of intricate sheet metal forms 
uniformly and at low cost. It is an 
intermediate step between hand worl: 
and the most economical method of 
forming large units in huge stamp 
presses such as are employed in making 
automobile bodies and fenders, a method 
which cannot economically be adopted 
by aircraft manufacturers until produc- 
tion quantities warrant development 
costs of special machines and dies of 
great size. Then too, metals now used 
in aircraft, especially aluminum alloys 
and stainless steels, tend to spring, and 
for that reason do not form satisfac- 
torily by pressure alone. Their forming 
requires a forging or hammering action 
characteristic of the drop hammer 
method. 

The initial low cost and relatively 
small operating expense of drop hammer 
equipment and the amount of work 
which may be turned out make it very 
economical. Labor costs may be reduced 
as compared with older hand forming 
and assembling methods. The dies are 
cheap. They are usually cast of zinc 
and alloys of lead, and have a 100 per 
cent salvage value as dies may be re- 
cast from the patterns any number of 
times. Sometimes dies are made of cast 
iron instead of zinc to secure longer 
life, in which case the salvage is some- 
what less than that of zinc, as iron can- 
not be melted by equipment usually pro- 
vided for making zinc dies. 

Stamped parts have many advantages. 
Complicated assemblies of many small 
parts may often be reduced to one or 
two stamped pieces easily assembled on 


ity. Simplification tends also to light- 
ness through elimination of laps, joints, 
and rivets, a factor which may amount 
to a weight reduction of not less than 
10 per cent. Stamped articles may 
be strengthened or stiffened by the ad- 
dition of beading which adds nothing 
to the weight, but often reduces it by 
making possible the use of thinner ma- 
terial. This is especially true in such 
articles as doors, batches, partitions, 
and bulkheads which are necessarily 
narrow in section and require reinforc- 
ing to secure stiffness. Many of the 
angles and channels added for stiffen- 
ing may be eliminated by stamping in 
beading. 

Drop hammers and zinc dies, in a 
somewhat crude form, were used in the 
sheet metal industry for many years be- 
fore being adapted to make aircraft 
parts. Early in 1928 F. H. Rohr 
(then with Solar Aircraft, later with 
Boeing), began experimenting with 
various methods of making dies suitable 
for stamping aluminum alloys. He was 
successful in evolving a method for mak- 
ing accurate and inexpensive patterns 
and dies, which is among the principle 
features of drop hammer practice. More 
recent experience of the Airplane De- 
velopment Company, producers of the 
Vultee transport, further proves the im- 
mense savings derived through the ex- 
tensive application of drop hammer 
stampings which are used wherever 
possible. Later in this article some of 
the specific savings are discussed. 
Mechanical equipment 

The drop hammer is a simple machine 
which may be built and set up at small 
initial cost. The base, composed of a 
large block of concrete, rests on a 
cushion of sand which absorbs the ham- 


mer shocks. The base is separated from 
the floor on which the four vertical sup- 
ports are mounted. Such an arrange- 
ment allows for shifting of the hammer 
unit without impairing the alignment 
of the overhead supporting structure for 
the motor, gears, and drum. 

Embedded in the concrete base is a 
laminated wood block supporting the 
anvil. The laminations are securely 
bolted together with steel rods and bound 
with steel plates to prevent splitting. 
The wood block functions as a shock 
absorber between the anvil and concrete. 

The hammer head slides in ways or 
guides and is lifted by means of a rope 
coiled around a water-cooled drum, par- 
tially shown in the photograph. Safety 
lugs hold the hammer in the raised posi- 
tion for the installation of dies as shown. 
Patterns and dies 

Accurate stampings will result if 
reasonable care is exercised in making 
patterns and dies. Accuracy will depend 
entirely upon the skill and training of 
the men employed in this phase of the 
work. A good patternmaker, after mas- 
tering the special technique involved, 
should successfully handle the die pat- 
tern work under proper supervision. 

The dies cost comparatively little to 
make, usually less than the cost of 
wooden forming blocks over which to 
make the same part. The writer has 
had ample proof that such results have 
been obtained in hundreds of instances 
covering several years' experience in 
the development of drop hammer prac- 
tice. A short contact with the process 
of making dies by the method to be de- 
scribed should dispel anyone’s idea that 
a die need always be an expensive tool. 
Another factor affecting low cost of 
such dies is that only one die pattern 
for a stamping is needed. A pattern is 
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required for the lower half, or die, 
which in turn is used as a pattern for 
the upper half, or punch. This is done 
by casting the die, (usually made of 
zinc), then pouring the lead alloy punch 
on top of the finished zinc die as de- 
scribed in detail below. 

The first step in making a die pattern 
is to make a clay model of the part to 
be stamped. This is done with the aid 
of metal templates made with an allow- 
ance of .0104 in. per inch to compen- 
sate for shrinkage of the zinc dies. 

Models are made of fine grained mod- 
eler’s clay, which is kept damp and is 
worked on a marble slab to prevent 
sticking and absorption of moisture 
from the clay. The clay may be worked 
at will but must be kept moist, other- 
wise it will warp and crack. The part 
is modeled with the curved or formed 
surface uppermost. 

The next step is to enclose the model 
with a wood frame (or flask) made a 
few inches higher than the highest point 
on the model. Part numbers, which 
leave their impression in the pattern, 
are tacked to a thin piece of wood and 
placed within the frame to serve as a 
means of identifying both the pattern 
and the die. 

The frame is filled with a mixture of 
white casting plaster and water, the two 
ingredients being thoroughly stirred be- 
forehand to assure complete dissolution 


of the powder to a semi-liquid state. 
The plaster will set in 20-30 minutes 
and is then ready to be removed from 
the frame. The clay is lifted out, broken 
up, and put aside for further use. Any 
rough spots in the pattern may be 
scraped away and the impression 
smoothed with steel wool. After being 
carefully checked, the pattern receives 
a coat of clear lacquer and half an hour 
later is ready to be used. 

For simple sections the impression 
may be cut in the plaster, thereby elimi- 
nating the cost of a clay model. For 
instance, patterns for straight sections 
such as channels, beading, and corruga- 
tions may be made by drawing a tem- 
plate across a block of plaster until the 
desired section is cut away. 

Casting the dies 

Two large melting pots are required, 
one for zinc, the other for lead. Pots 
should be covered when not in use to 
exclude foreign matter and moisture 
from the casting metal, and care must 
be taken to prevent the admixture of 
the lead and zinc. Scraps, ingots, old 
dies, and sweepings should be segra- 
gated or put in their respective con- 
tainers for melting. Any lead which may 
become mixed with zinc in the molten 
state will go to the bottom of the pot. 
As dies are poured bottom side up, any 
lead will go to the face of the die, mak- 


ing soft spots which will cause deforma- 
tion of the die in stamping. 

The next step is to make an impres- 
sion in molder’s sand by means of the 
plaster pattern. Customary foundry 
practice is followed. The sand must be 
clean and of good quality. It must 
be thoroughly tamped around the pat- 
tern and any loose particles removed 
by suction after the pattern has been 
withdrawn from the sand. 

Pure zinc poured into the mold at 
a uniform temperature of 900 deg. to 
925 deg. F., will make fine-grained dies 
having the requisite density for long 
life and minimum expenditure of labor 
necessary for finishing a smooth die. 

When cold, the die will have shrunk 
to the size and shape specified by the 
drawings for the part. Usually a hol- 
low develops on the under side of the 
finished casting, which may be filled 
by pouring a layer of zinc, giving the 
desired flat surface necessary for cor- 
rect mounting on the anvil. 

Any roughness in the die will mar 
the stamping so it is necessary to make 
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the working surface smooth by buffing 
with a wire wheel or by scraping and 
sanding. 

The top half, or punch, is made front 
an alloy of lead and antimony, and is 
formed by pouring directly on the zinc 
die. The die is surrounded by a wall 
of wood into which the lead is poured, 
similar to the manner in which the pat- 
tern is made. A slight amount of 
shrinkage will occur in the punch after 
cooling. The shrinkage may be suf- 
ficient to entirely compensate for the 
thickness of the metal to be stamped 
providing it does not exceed .032 in. 
It is usually necessary, however, to 
dress down the punch to smooth it and 
to obtain the approximate clearance 
between the stamping and die. No 
great amount of care need be exercised 
in dressing the punch, as it (being the 
softer metal) will conform to the con- 
tour of the die when stamped a few 
times in the hammer, thus adjusting any 
small clearance discrepancies. 

Punches made of lead alloy have a 
distinct advantage over those made 
from harder materials. The proper 
alloy of lead and antimony will give 
sufficient strength to the punch without 
making it so hard as to crack aluminum 
alloys in stamping. It is soft enough to 
allow the metal to draw when being 
formed and to accommodate itself to the 
shape of the zinc die. Its equivalent is 
found in the lead hand hammer in coin- 

Operation of the hammer 

Setting up the dies in the hammer is 
a simple operation, requiring, on the 
average, twenty minutes time for one 
man using an overhead track and hoist 
with which to handle large dies. The 
die may be secured to the anvil by lugs 
or by surrounding it with molten lead 
about an inch in thickness. The punch 
is fastened to the hammer by means of 
bolts, the heads of which arc set in the 
punch at the time of pouring. 

The rise and fall of the hammer is 


controlled by a rope to which the ham- 
mer holding the punch is attached. The 
rope is coiled around the overhead 
drum, the free end being accessible to 
the operator. A slight pull on the rope 
by the operator will cause it to wind 
up on the revolving drum, which raises 
the hammer by frictional contact be- 
tween the rope and drum. Slacking 
off on the rope causes it to slip around 
the drum, allowing the hammer to fall. 
Heavy blows or light taps of the ham- 
mer may be struck at the will of the 
operator, merely by regulating the dis- 
tance through which the hammer is al- 
lowed to fall. 

Difficult pieces may be formed by 
gradually working the metal into the 
die by a series of rapid, light hammer 
taps and finishing off with one or two 
hard blows to attain the final form. 
Simple pieces require but one blow as 
a rule, unless the metal is of very heavy 
gage. 

Heat treated dural or Aldad may 
be stamped successfully provided there 
is little drawing required of the metal. 
Deep drawing requires the use of soft 
metal which, if necessary, may be heat 
treated after stamping. After heat 
treating it is re-stamped to take out 
any warping or buckling. In some 
cases, however, it may be necessary to 
heat treat the metal first and stamp it 
directly after quenching, allowing it to 
age after forming. 

Stainless steel requires a different 
orocedure as it is more difficult to work 
than dural. It is first stamped, then 
annealed, pickled in acid, and stamped 
again. Pickling not only removes scale 
but improves the welding qualities of 
the steel. It is essential to remove all 
scale, otherwise the stamping operation 
would drive it into the punch, and dam- 
age the stampings. 

Manufacture of templates 

Aside from the direct saving result- 
ing in the quantity production of 
formed sheet metal parts, another econ- 
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omy is possible through the use of the 
drop hammer in the making of tem- 
plates for subsequent drilling and trim- 
ming operations. Before beginning to 
put the dural sheet through the finished 
dies, a piece of sheet steel of suitable 
gage and properties is hammered out 
to the exact shape of the finished piece. 
The steel section is then trimmed up 
by hand to exact finished dimensions 
and the desired drilling pattern is laid 
out on it in accordance with the pro- 
duction drawings. The steel piece then 
serves as a master pattern or template 
from which all the subsequent dural 
production pieces may be laid out, 
drilled and checked. The template not 
only insures uniformity of any given 
production run, but may be stored away 
for checking future die setups. Thus 
all parts made from the original die 
may be standardized and made inter- 
changeable. 

Cost comparisons 

To arrive at a cost comparison which 
will fully reflect the maximum savings 
derived through the use of inctal stamp- 
ings is a difficult if not impossible task 
as there are so many indirect economies 
not readily accountable in dollars and 
cents. It is difficult to account for the 
actual total weight saved, the number of 
rivets or bolts eliminated, or the assem- 
bly difficulties removed by combining an 
assembly of several parts into one or 
two stampings. Also it is difficult to esti- 
mate what is saved through uniformity 
and accuracy of drop hammer stamp- 
ings, but it is known to be appreciable. 
Assemblies go together much faster, re- 
sulting in stepped-up production sched- 
ules. It is obvious that replacement 
parts may be relied upon to fit, an im- 
portant maintenance consideration. 

Comparative time required for parts 
made by hand and the equivalent parts 
stamped is shown in the table. In order 
to make a fair comparison and one 
which might be useful as a basis for 
estimating expected profits derived by 
the installation of drop hammer equip- 
ment, man-hours required are shown. 
Wages, overhead, and manufacturing 
facilities vary with individual organ- 
izations. It is believed, therefore, that 
time makes a more useful basis of com- 
parison. Items tabulated were selected 
on account of their common occurrence 
in nearly all types of aircraft, and be- 
cause bending blocks and wood forms 
used in their construction cost prac- 
tically the same as drop hammer dies 
for the same parts. The data were ob- 
tained from ten sets of each made by 
hand before the drop hammer was in- 
stalled, after which ten more sets were 
stamped. Average time for each unit 
is itemized for both methods. Time 
is for actual labor involved in making 
and assembling the parts. These data 
represent results obtained by the Air- 
plane Development Corporation, man- 
ufacturers of the Vultee transport. 
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By Leslie E. 

Managing 


S IX HUNDRED citizens of New 
York’s suburb, Teaneck, N. J., 

paused in their endless contempla- 
tion of the mysteries of bridge 
and taxes while 300 high school students 
awaited expectantly their replies to a 
question unique in parental problems. 
The. question : "May we include flying in 
our regular high school courses?” The 
combined anxiety of students was ex- 
ceeded only by that of Arthur G. Nor- 
wood, originator of the idea, when 600 
parents replied in a unanimous affirma- 
tive. Scholarship was then invoked as 
the segregating factor in reducing the 
300 to 80, maximum capacity for the 
class; grades in Latin and domestic 
science soared. 

The ready acceptance of such a revo- 
lutionary idea is less remarkable when 
it becomes known that Transport Pilot 
Norwood had been haunting the same 
bridge tables and other local gatherings 
for months, preaching the gospel of 
aviation. His effective selling had the 
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full support of Dr. Lester Neulan, chair- 
man of the local Board of Education; 
Principal Charles Steele, Jr., of the high 
school, who had previously introduced 
such educational innovations as "Auto- 
motive Mechanics,” "Skills of the Road.” 
Basic foundations had been laid three 
years earlier in a high school glider club. 

Again the great American domestic 
contest, bridge, is indelibly associated 
with the origin; money for the glider 
was raised at a card party and by popu- 
lar subscription; an aviation club was 
formed as an extra-curricular activity. 
Meets were held on holidays and week- 
ends. In hundreds of flights only three 
crashes without even a minor injury 
constituted the three-year safety record. 

From the activities of the Teaneck 
High School Glider Club grew the de- 
sire to progress to powered flight ; the 
long battle for recognition of the flying 
course was directed toward three ob- 
jectives — (a) and (6), the state and 
local boards of education, (c), the citi- 
zens themselves. January 1934 was the 
month in which approval was forthcom- 
ing from the school board and with it 
came teachers’ salary, funds to install 
and operate the ground course for the 
ensuing season. 

In the interlude were light plane 
market studies, design examinations, re- 
sulting in the selection and purchase of 
an Aeronca C-3 with specially rein- 
forced landing gear, in time to accom- 
modate the first flying students of the 
senior class. A junior year of simpli- 
fied ground school work in aerody- 
namics, meteorology, structures, and 
flight theory precedes active member- 
ship in a club under whose auspices the 
flying is done. A specially prepared syl- 
labus constitutes the text book ; an elec- 
tric fan device, home-made airfoil 
models, serve to demonstrate the prin- 
ciples of the wind tunnel. 

Text and course 

The Norwood syllabus is a bulky 
document comprising fifteen chapters 
and well over 100 mimeographed pages. 
Aerodynamics, airplane structure, mete- 
orology, and avigation are the major 
subdivisions. Gleaned from authentic 
primary sources, and demathematized 
to fit the accomplishments of a high 
school junior, the text is suited ad- 
mirably to its purpose. Together with 
the course, it has been approved as 
standard for all high schools in New 
Jersey. Incidental documents include 
blanks requiring parental consent. 

Normally the course spreads over the 
four semesters (three hours weekly, 
three points credit) of the third and final 
years of high school. Students fall into 
three groups, designated companies: — 
C (beginners) ; B (senior ground) ; and 
A (flight). Although the last semester is 
devoted seriously to flight there are many 
earlier opportunities for time but not for 
training in the air. Coincidental with 


enrollment in the course goes induction 
into the "Buzzards,” appropriately named 
organization under whose auspices all 
flight instruction is conducted. Wed- 
nesday night meetings of the “Buzzards” 
arc well attended, particularly when 
someone is to be initiated. Flight in- 
struction is taken out of school hours. 

Instructor Norwood has a prolific 
fund of ideas about training youth. As 
one might already suspect there is a 
military atmosphere about the organiza- 
tion of the course. Military courtesy, 
less the salute, is duplicated. Students 
may criticize or comment on any order 
after it has been obeyed. If either student 
or instructor is adjudged wrong he is 
required to admit it officially in the pres- 
ence of the whole group. 

Social distinction is wholly absent in 
the “Buzzards” membership. Students 
of families on relief mingle with scions 
of the wealthy in the dust of Teterboro 
Airport. Great promise is felt for the 
unemployed mail man's son who hitch- 
hiked from Iowa to Teaneck, works at 
odd jobs for food and bed, contributes 
his surplus earnings to the "Buzzards” 
flight fund. Another student spurned his 
father’s profitable business, plans to 
enter an advanced flight school later. 

Chivalry is dispensed with im- 
mcdiatelv when female students learn to 
change the oil, wash the airplane, rub 
smooth forearms on control cables in 
search of broken strands. All service 
work is done by students with major and 
top overhauls directed by a licensed 
mechanic to conform with Department 
of Commerce regulations. 

Hangar rent and gas and oil expense 
are defrayed at cost by payments of fly- 
ing students to the club fund; time is 
given for each dollar contribution in a 
sliding scale. A dollar usually buys fif- 
teen to twenty minutes, depending on 
monthly operating outlay divided into 
flying hours. Cash for the ship was 
furnished by the instructor, who plans 
later to present the plane to Teaneck 
High School. This method of ownership 
furnishes a temporary solution to the 
problem of liability. 

3,500 landings, one propeller 

There is a tradition that those who 
solo must partake of potent potions 
made of crankcase drainings. To date 
six students, one a girl, qualified. One 
passed his amateur license test with 100 
per cent, two others come up for tests this 
month. Thirty students, including four 
girls, are enrolled in Company A (flight 
section) and 46 boys and 14 girls are 
members of preparatory groups, B and 
C. Remainer are of last year's alumni. 

One day the Aeronca stubbed its toe 
in taxiing. Result: one new propeller. 
This comprises the entire damage record 
for three semesters of operation. The 
log book shows more than 3,500 land- 
ings and take-offs of the overworked 
Aeronca and it has been necessary to 
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limit time per student. An additional 
plane would provide great relief. 

/Vo compromise with safety 

Even a minor crash would be suffi- 
cient to nullify the result of these years 
of pioneering effort, retard the progress 
of high school flying for half a decade. 
No one realizes this more fully than 
Instructor Norwood. When Teterboro’s 
weather falls short of predetermined 
standards, the Aeronca remains tethered 
to the ground ; disgruntled students fuss 
and fume and learn something about 
practical aircraft construction. 

Opposition to the course comes from 
where it might be least expected. Astute 
flying school operators see in it a source 
of advanced students, cooperate rather 
than complain. Center of sniping has 
been a group of taxpayers, chronic 
writers of letters to the editor, whose 
articulateness far exceeds their number 
but whose public relations sense indi- 
cates the tremendous headline value of 
that word “aviation.” Feeding the fires 
of crusading publishers, the complain- 
ants have caused some annoyance, but 
personal flights in the Aeronca have 
done much to reduce their numbers and 
convert them to the cause. 

Paradoxically the cost to taxpayers is 
ridiculously light. Additional to that 
portion of the general overhead, allotted 
to the ground school classes, there is only 
teachers’ salary (modest) and absorp- 
tion of a small part of the vocational 
training allotment. Fear that Instructor 
Norwood will be baited off by greater in- 
come from some other school is ever 
present among the students. 

Advanced flying schools are not the 
only outlet for the Teaneck graduates. 
Some want to go to college, expand their 
elementary studies in aerodynamics and 
structures, become aeronautical engi- 
neers. With this in mind Norwood has 
contacted representatives of the Guggen- 
heim School at New York University. 
What he hopes for is an arrangement 
to provide his students with the prere- 
quisites for entrance — if possible in ad- 
vanced standing. 

The Norwood innovation comes at a 
strategic moment. Ground schools have 
been abandoned as unnecessary by many 
flying service operators. ( See Operators’ 
Corner. Aviation May, 1935). Others 
feel that they should be divorced from 
flight training. Hours required to solo 
are steadily diminishing; the Bureau of 
Air Commerce hopes to reduce them al- 
most to the vanishing point. Perhaps 
there is a lesson in it for the flying serv- 
ice operator. 

It does not seem fantastic to fore- 
see an opportunity for progressive pilot 
operators to perform the functions of 
the “Buzzards,” carry high school 
students through their ground and dual 
at a narrow profit margin, and create 
for themselves a new source of pre- 
formed solo pilots and private owners. 
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Stainless in 
Compression 
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In last month’s article. Mr. 
Sutton discussed the prob- 
lems incidental to the use 
of stainless steel in tension. 
Here he deals with more 
complex comparisons be- 
tween 18-8 and the alumi- 
num alloys in compression. 

Ily W. L. Sutton 

Chief Engineer, Fleetwings, Inc. 


C OMPARISON of stainless steel 
and aluminum alloys in compres- 
sion is a very complex problem. 
The stress-strain curve for the 
common aluminum alloys is practically 
a straight line up to the yield point of 
the material. The stress-strain curve for 
hard temper 18-8 stainless steel, how- 
ever, starts as a straight line, then 
breaks away into a gradual curve which 
steadily increases until rupture occurs. 
The point at which the stress-strain 
curve departs from the straight line 
(known as the limit of proportionality) 
is variable, is probably controlled by 
shop technique when the steel is rolled. 
For example, one producer can supply 
stainless steel strip with a proportional 
limit of over 100,000 lb. per sq.in. while 
stainless steel purchased to the same 
specification from another company has 
a proportional limit of only 40,000 to 
45,000 lb. per sq.in. 

Stainless steel has been accredited 
with moduli varying from 26,000,000 
to 29,000.000 lb. per sq.in. A survey of 
stress-strain curves of the hard temper 
strip used over the past three years re- 
veals that nearly all the material has an 
initial tangent modulus of 29,000,000 or 
better. In a few cases, the modulus was 
down to 27,000,000 but the lower modu- 


lus seemed to be characteristic of ma- 
terial from one producer. 

Fig. 1 shows a variation of modulus 
plotted against unit stress. The stress- 
strain curve from which these data were 
taken is a representative curve of hard 
temper 18-8 stainless steel strip which 
had an ultimate tensile strength of 
188,000 lb. per sq.in. The curve was ob- 
tained by taking the stress at any point 
on the stress-strain curve and dividing 
it by the strain. The proportional limit 
occurs at 40,000 lb. per sq.in., the modu- 
lus up to this point being a tangent. 
Above 40,000 lb. per sq.in. the secant 
modulus can be graphically represented 
as the slope of the line from zero stress 
at any point on the stress-strain curve. 
The yield point occurs at 150,000 lb. 
per sq.in. and is designated as that unit 
stress at which the elongation is .002 in. 
per inch in excess of the elongation 
found from the tangent modulus. Using 
the tangent modulus of 29,000,000, the 
elongation at a stress of 150,000 lb. per 
sq.in. is 150,000/29,000,000 or .00517 in. 
per inch. Adding to this the .002 in. per 
inch for the yield point, the total strain 
is .00517 .002 or .00717 in. per inch. 
The secant modulus at the yield point is. 
therefore, 150.000/.00717 or 20,900,000 
lb. per sq.in. From Fig. 1 it is possible 


to determine the secant modulus of any 
unit stress. In the case of a proportional 
limit over 100,000 lb. per sq.in. the 
modulus through the usual range of 
stress is a tangent modulus and Hooke's 
Law of Proportionality can be used. 

Short vs. long columns 

Curve 1 of Fig. 2 is the allowable 
stress curve through the Johnson and 
Euler range with a yield point of 150.- 
000 lb. per sq.in., a constant modulus of 
29,000,000, and with a coefficient of 
fixity of 2.0. Curve 2 of Fig, 2 repre- 
sents an allowable stress curve with the 
variable secant moduli as taken from 
Fig. 1. The critical range by the John- 
son and Euler curve occurs at L/p 
(length divided by radius of gyration) of 
64 and a unit stress of 68,000 lb. per sq.in. 
Regardless of the coefficient of fixity, the 
critical unit stress (the point where the 
curve changes from the Euler to the 
Johnson range) occurs at 68,000 lb. per 
sq.in. Examination of the two curves 
shows very' little difference in allowable 
unit stress. This is due to the yield point 
being the dominant factor in the John- 
son range where the effect of the low 
modulus at high unit stress is obviated 
by the rapid decrease of ( L/p )’. In the 
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Euler range the allowable stress is pro- 
portional to the value of the modulus, 
but since this elastic range extends only 
to a unit stress of 68,000 lb. per sq.in. 
it is important, from a column stand- 
point, to have a high modulus only up 
to this unit stress. In other words, there 
is no need for the proportional limit to 
extend beyond 68,000 lb. per sq.in. as 
tar as columns are concerned. From 
test results it seemed entirely feasible 
that 18-8 stainless steel can be supplied 
commercially with a proportional limit 
of from 75,000 to 100,000 lb. per sq.in. 
and an initial tangent modulus of 29,- 
000,000. 

This material as received would be 
slightly more efficient from a weight- 
strength standpoint than the present 
chrome molybdenum tubing heat-treated 
to 180,000 lb. per sq.in. The yield point 
of stainless steel is 150.000 lh. per sq.in. 
against a yield point of 140,000 lb. per 
sq.in for chrome molybdenum heat- 
treated to 180,000 lb. per sq.in. As finish 
or protective coating is unnecessary for 
the stainless steel, its unit weight would 
be less than that of chrome molybdenum. 

Aluminum comparisons 

Curve 4 of Fi-. ’ is an allowable 
stress curve for 24 ST aluminum alloy 
taken from the Army Handbook. It 
should be noted that the maximum allow- 
able compressive stress of 52.000 lb. per 
sq.in. is due to crippling failure of the 
24 S 1 aluminum alloy. As the painted 
aluminum alloy tubing was assumed to 
be only 5 per cent heavier than the un- 
painted one, the weight ratio was, there- 

•284 

.101 X 1-05 70 

Curve 3 of Fig. 2 was obtained by mul- 
tiplying the values from Curve 4 by a 
weight ratio factor of 2.70. 

The difference between Curve 3 and 
Curve 2 represents the additional unit 
stress taken by a stainless steel tube of the 
same length, diameter, and wall thick- 
ness as an aluminum alloy tube. As the 
majority of columns used in aircraft 
have a slenderness ratio < L/p) of less 
than 100, examination of Fig. 2 shows 
the marked superiority of stainless steel. 
In the long column range, the ratio of 
the unit stress of Curve 2 to Curve 3 is 
1.04, thereby showing that a stainless 
steel column is approximately 4 per cent 
more efficient in compression than an 
aluminum alloy column, even when in 
the Euler range. Assume, for the sake 
of conservatism, that stainless steel has 
an initial modulus of only 26,000,000. 
As previously noted, this represents the 
lowest value of modulus for stainless 
steel and is more frequently found in 
annealed than in high tensile stock. If 
this modulus were to be used, however, 


the aluminum alloy column can be shown 
to be about 7 per cent more efficient than 
the stainless steel in the long column 
range. As the efficiency of the stainless 
steel compared to the aluminum alloy 
when used as a column in the Euler 
range is from -|-4 per cent to — 7 per 
cent, for all practical purposes it can 
be considered equal in strength-weight 
ratio. To summarize, as stainless steel 
carries a much higher ratio of unit 
stress in the short column range and 
approximately an equal ratio of unit 
stress in the long column range, it is 
definitely better than aluminum alloy, 
considering similar size tubes, for all- 
around usage as a column. 

Tube selection 

If a given compressive load is to be 
carried by a tube and the size is not re- 
stricted, however, aluminum alloy has a 
definite advantage over an ordinary steel 
tube. Considering standard size tubes of 
equal weight, the aluminum alloy tube 
has a larger diameter than the steel tube 
and, hence, a smaller slenderness ratio. 
As seen from Fig. 2, a stainless steel 
column L/p of 68 will carry as much 
load as an aluminum alloy with L/p of 
55 due to the higher allowable unit com- 
pressive stress of the stainless steel. 
This results in some gain for stainless 
steel, but in general aluminum alloy 
standard size tubes are superior for 
compression loads when the size of the 
tube is not limited. 

Fig. 3 is similar to Fig. 2, except that 
the stainless steel is compared to 17 ST 
aluminum alloy. The difference between 
the allowable unit stress in the short 
column range is much more pronounced 
in this case, as 17 ST aluminum alloy is 
decidedly inferior to 24 ST aluminum 
alloy. This is shown by comparison of 
the two straight line formulae for allow- 
able unit stresses. Its maximum unit 
stress is 40,000 lb. per sq.in., whereas 
the maximum unit stress of 24 ST alumi- 
num alloy is 52,000 lb. per sq.in. The 
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17 ST aluminum alloy is more exten- 
sively used, however, as it is somewhat 
easier to work and handle. Here again, 
stainless steel will carry a higher com- 
pressive load in the short column range, 
the difference being more marked than 
before. As seen in Fig. 3, a stainless 
steel strut with a slenderness ratio of 68 
will carry as much load as 17 ST alumi- 
num alloy strut with L/p of 39. Since a 
17 ST aluminum alloy tube will carry 
as much compressive load as a 24 ST 
aluminum alloy tube when used as an 
Euler column, it has approximately the 
same efficiency as stainless steel in this 

The spread between aluminum alloy 
and steel standard size tubes is rather 
marked. For example, suppose that a 
compressive load of 10.000 lb. is to be 
carried by a pin ended strut 374 in. long. 
A 24 ST aluminum allov 2 in. 
—0.058 tube will take 10.300 lb. and 
weighs 1.33 lb. (neglecting end fittings), 
while a 17 ST aluminum alloy tube will 
take 9,300 lb. The most efficient chrome 
molybdenum tube of the same weight is 
ljx.035 in., but this will carry a load of 
only 2,700 lb. A ljjx.049-in. chrome 
molybdenum tube will take the 9,000 lb., 
but the weight is then 2.18 lb. This ex- 
ample was chosen as a fairly extreme 
case, as the aluminum alloy tube is in 
the short column range while the steel 
tube is in the long column range, there- 
by giving a large difference in allowable 


Built-up tubes 

Tests have been run on thin wall 
stainless steel tubes under direct com- 
pression. A built-up, pin-ended tube 
2 in. OD with .020 in. wall, 374 in. long, 
withstood an axial load of 10,500 lb. 
This tube weighed 1.44 lb. but as no 
protective coating was needed, its weight 
and that of the painted aluminum alloy 
tube (selected above) were about equal. 
The tubes arc of approximately equal 
weight and the stainless steel built-up 
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tube carries slightly more load than the 
aluminum alloy tube. As the column 
length drops so that the stainless steel is 
also in the short column range, the 
stainless steel shows up to still greater 
advantage. As pointed out previously, 
it is possible to increase still further the 
allowable unit compressive stress on 
short columns by running beads longi- 
tudinally along the column to act as 
stiffeners. 

External wing, tail and engine mount 
struts must be kept as small as possible 
in the interest of aerodynamic efficiency. 
Stainless steel can be utilized with a 
substantial increase in overall efficiency. 
Where actual design conditions limit the 
overall size of members (due to clear- 

i be used 


corrugation with a R/t ratio of 100 was 
compared to the 24 ST aluminum alloy 
corrugation with a R/t ratio of 35. The 
range of R/t for the stainless steel 
varied from 33 to 264, and the slender- 
ness ratio from 35 to 100. (Army Air 
Corps Technical Report No. 4010). At 
an L/p of 35, the stainless steel was 44 
per cent more efficient than the 24 ST 
aluminum alloy corrugation, at an L/p 
of 70-17 per cent more efficient, and at 
an L/p of 100 the stainless steel was 6 
per cent more efficient. As the normal 


working range of slenderness ratio is in 
the neighborhood of 50 it can be readliy 
seen that it is possible to effect a weight 
saving in this type of structure of 10-15 
per cent by using stainless steel rather 
than 24 ST aluminum alloy. As pointed 
out before, the close permissible pitch of 
the shot welds fastening the flat skin to 
the corrugation enables the maximum 
amount of flat skin to work with the 

corrugation. 

A stainless steel wing spar designed 
for a normal size airplane developed the 
high unit stress of 164,000 lb. per sq.in. 
The highest unit stress usually encoun- 
tered in 24 ST aluminum alloy is approxi- 
mately 50,000 lb. per sq.in. If the assump- 
tion is made, however, that a unit stress 
of 52,000 lb. per sq.in. could be developed, 
the stress ration would be 164.000/52,000 
or 3.22. Neglecting protective coating 
on aluminum alloy, the weight ratio be- 
tween the stainless steel and aluminum 
alloy is 2.84. Dividing the stress ratio 
by the weight ratio, stainless steel has 
an advantage of approximately 13 per 
cent over the best design of 24 ST 
aluminum alloy spar. If protective coat- 
ing were to be considered for the alumi- 
num alloy a weight saving of approxi- 
mately 20 per cent would result from use 
of stainless steel. 

With proper design, stainless steel 
can be used in aircraft structures with a 
saving in weight over other materials. 
The airplane with high wing loading or 
the huge transport with high unit 
stresses offers an ideal application. Since 
design trends are definitely in such 
directions it seems likely that stainless 
steel will offer increasing competition to 
the aluminum alloys in the aircraft field. 




Corrugated sheet 

As pointed out in a previous article 
(Aviation, June, 1935) composite 
panels of flat and corrugated sheet, 
riveted or welded together, are being 
widely used in aircraft structures. The 
proportioning of the flat and corrugated 
elements vary with individual usage so 
that the comparisons between stainless 
steel and aluminum alloy combinations 
are outside the scope of this article. A 
comparison between stainless steel and 
24 ST aluminum alloy corrugated sheet, 
however, when tested in compression 
with flat ends showed a decided advan- 
tage in favor of the stainless steel. The 
bend radius to thickness ratio (R/t) of 
the corrugations of the stainless steel 
specimens was increased by the weight 
ratio factor, 2.83. Thus a stainless steel 
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Hack to Detroit 

F OR THREE YEARS now we have been talking 
of aircraft shows in a somewhat theoretical 
fashion, and the longer we got along without them 
the easier our abstinence seemed to come. But it 
never came easy to Detroit, where the habit of enter- 
taining the aircraft industry each spring was firmly 
established. 

From the point of view of display of industrial 
progress it is as clear that three years was becoming 
too long an interval between shows as that a single 
year had become too short. Automobile manufac- 
turers, like Parisian dress designers, have learned to 
incorporate changes of a perfectly arbitrary order in 
their new models where they have no real and con- 
spicuous progress to offer, in order that the man 
with an out-of-date car may always be identified by 
its shape and general make-up and so be indicated 
to the scorn of his neighbors until he steps out and 
buys a new one. It isn't as easy to do that with air- 
craft, and generally speaking airplanes show changes 
in appearance only when aerodynamic advance or 
genuine development in detail design call for it. 
That scarcely happens in a degree sufficient to pro- 
industrial display in less than a two-year period, but 
the two-year period has now stretched well beyond 
three since our last show was held, and the change 
in airplane design in that period has been conspicu- 
ous indeed. 

^ It is to be hoped that in these three years and 
more we have learned something of the purposes 
and the possibilities of shows, and that we have rid 
ourselves permanently of some of those curious no- 
tions that the automobile industry has been twenty 
years in shaking off. The most absurd of the lot 
perhaps is the idea that no human eye should ever 
before have looked upon any of the aircraft put on 
display, and that the opening day of a show should 
be the occasion for a breathless unveiling by every 
manufacturer of new models theretofore kept under 
lock and key. The leading builders of automobiles 
have long since learned to respect their own con- 
venience in the announcement of their new models, 


and to pay attention to only two things — the readi- 
ness of the cars for the market, and the readiness 
of the market for the cars. Airplane builders will 
be well advised to do the same and to take shows in 
their stride, displaying whatever they have ready 
for sale at the time. 

If that point can once be fixed on, we shall be 
able to do much less grumbling than is now the rule 
about the dates of shows. When showing in April 
was the common practice there was a constant mu- 
tinous murmur from manufacturers who pronounced 
their whole selling season upset. It certainly was 
true that local operators, uncertain in their own 
minds about their plans, were likely to hold off on 
closing contracts until they had looked the show 
over. Now that a show is proposed for July the 
same protest is heard again, but with a good deal 
less reason. _ A July date, paradoxically, is so bad 
that it's good. Dealers and manufacturers may pos- 
sibly hold off until April, on account of a show, 
schedules and plans that should have been com- 
pleted in February. They certainly are not going 
to hold them off until late mid-summer. A July ex- 
hibition can hardly appear as an occasion for 1935 
model announcements to the industry. It will stand 
rather as a project for encouraging retail sales by 
showing directly to the prospective customer and for 
boosting the general average of public air-minded- 
ness and so helping along the traffic of air transport 
and other operations. 

In that connection the mid-summer date ought to be 
perfectly feasible. By a year from next winter, on a 
date somewhere between the first of December and 
the middle of February, we ought to be tuned up for 
another general national display addressed particu- 
larly to the industry's own personnel, and most par- 
ticularly of all to dealers the country over. In the 
meantime the gathering in Detroit this month 
promises to provide a record not only of the progress 
that aircraft design has made in three years but of 
the progress that showmanship can record in its dual 
purpose of attracting crowds and then converting 
them into ready users or willing purchasers of air- 
craft. Incidentally, it will serve as a bench-mark, 
to be closely observed by Chambers of Commerce: 
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and by aircraft dealers the country over, of the pres- 
ent possibilities of business returns from such ex- 
hibitions. 


Twin-railio«‘<l Airplanos? 

f T IS GENERALLY AGREED among airline 
operators that multiple power plants and the 
capacity to fly with one of them inoperative are good 
things. In the face of really remarkable progress 
in engine reliability (due both to improvement in 
original design and to better maintenance methods I, 
the possibility of unexpected failure still cannot be 
completely disregarded, and over three-fourths of 
America's air transport is now carried on in multiple 
engined ships. 

The history of public feeling on the power plant 
subject ought now to be well and carefully considered 
by airline executives, especially those responsible for 
communication, lest sooner or later they be forced 
to accept equipment specifications that might be ex- 
tremely distasteful to them. It is not impossible that 
the argument that has been made for duplicate 
power plants may be made with increasing fre- 
quency and increasing force for duplicated radio 
equipment. 

^ Five years ago the radio, if it was carried at all, 
was considered more a convenience than a necessity. 
Five years ago, too, the percentage of trips uncom- 

of passenger safety only one-tenth as good, as in the 
first six months of 1935. To have put 1930 on the 
same level of safety as the current year, many trips 
that were actually flown in doubtful weather should 
have been canceled, and the year-round percentage 
of completed trips would have dropped to well un- 
der 80 per cent, instead of the 92 per cent actually 
recorded. In other words, the high degree of safety 
now attained, coupled with schedule regularity of 

to the account of the radio. Year in and year out 
about 20 per cent of average airline operations are 
conducted under conditions that are perfectly safe 
with radio, shockingly dangerous without it. In 
that 20 per cent, the airplane and its cargo are as 
dependent on the radio for safety as on the engines. 

Complete duplication of radio, if it should be in- 
sisted upon, would impose a rather alarming burden 
of weight and sacrifice of payload. It ought to be 
avoided if it can be without sacrifice of safety, but 
every report of radio failure or of radio mishandled 
will make avoidance more difficult. 

Short of complete duplication, there are several 
alternatives to bring radio performance closer to the 
goal of 100 per cent reliability, the absolute mini- 
mum. Radio designers can make their sets still 
more rugged and can to some extent make them self- 
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duplicating in respect of the parts most likely to 
cause trouble, precisely as engines are furnished with 
dual ignition and beacons with automatic bulb- 
changers. It may be a good idea, at least it would 
be deserving of careful study, to re-arrange radio 
installations, to locate them between the cabin and 
the cockpit where the co-pilot can get at them in 
flight, and to require that co-pilots add to their pres- 
ent qualifications the ability to check over radio sets 
for the commoner forms of trouble and to make run- 
ning repairs from a small stock of spares. No ma- 
rine operator is allowed to go to sea, however great 
his proficiency in sending, without being able to take 
care of his set and put it right when it has gone 
wrong. It may be necessary to demand as much 

to modify the training schedule accordingly. 

► But however that may be, on one point there can 
be no delay and no doubt. The radio must be recog- 
nized as an essential part of the airplane. A trans- 
port must no more be allowed to take passengers 
into the air with an imperfectly functioning radio, 
whatever the circumstances, than to take off with 
one engine turning up 1,200 r.p.m. simply because 
the machine can fly on the remaining engine alone. 
There is even less excuse for flying with radio out of 
action in any respect than for starting off with one 
engine bad, for the engine has to be repaired in the 
ship and the discovery of some obscure trouble may 
take hours, whereas the replacement of a trouble- 
some radio from a stock that ought to be main- 
tained at strategic points should be a matter of only 
a few minutes. If the airlines want at the same time 
to keep their records clear and to keep clear of the 
imposed necessity of loading on another two or three 
hundred pound of non-paying load, the imposition 
of a rigorous and undeviating standard of absolute 
perfection in radio and instrument servicing must be 


I*ers<M‘ution T s End 

T HE SECRETARY OF WAR has made his in- 
quiry, and arrived at his decision. General 
Benjamin D. Foulois remains in the office to which 
he was duly appointed for a legally fixed term by the 
President of the United States. 

Little more need be said. The first approach to 
the sorry business in anything resembling a judicial 
spirit put an end to it without delay. The initial 
manner of procedure would have been outrageous 
in any case. Now that the major charges so lightly 
and irresponsibly projected have been found free of 
substance, the record of the affair becomes doubly 
an outrage, and ridiculous to boot, — to be remem- 
bered only as a warning against the possibility of 
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Sikorsky’s Latest 

S-43, high speed, long range amphibian, performs bril- 
liantly in Bridgeport flight trials 


application of the wobble pump 


It augurs well for the science of air- 
plane design when performance figures 
for as ambitious a project as Sikorsky's 
S-43 can be announced six months in 
advance of completion of the first ma- 
chine, and then be confirmed in its 
flight tests. That the ship so measured 
up to expectations must be a source of 
great satisfaction to her designers. They 
had worked to a specification that might 
have given pause to even the most op- 
timistic. Not lightly does one under- 
take the design of a ship that must be 
amphibious, yet ask no favors of any 
type, land or sea, when it comes to per- 
formance. If there were any doubts in 
the minds of the group that assembled on 
the beach to watch her trial flight off the 
mouth of the Housatonic on June 5, 
they were dramatically set at rest when 
Boris Sergievsky lifted her off the water 
on only one engine. The other, starved 
for fuel by a faulty gas supply, failed 
when throttles were opened for the 
take-off, took hold again only after vig- 


after the ship was in the air. 

Compared with the preliminary de- 
scription that appeared in Aviation for 
December, 1934. few marked changes in 
design are apparent. Externally, the 
most obvious changes between first and 
final layouts concern the disposition of 
vertical tail surfaces and the shape of 
the hull afterbody. The original ar- 
rangement called for tail surfaces sim- 
ilar to those of the S-42 — with double 
fin and rudders placed about halfway 
out between centerline and tips of a 
pedestal-mounted stabilizer. As flown, 
the first S-43 has one rudder behind a 
single fin built into the tail section of 
the hull. This gave opportunity to clean 
up the whole tail assemby far beyond 
anything that Sikorsky has heretofore 
produced. The only excrescences in an 
otherwise very smooth empenage are 
the bracing struts between hull and sta- 
bilizer. Popular trends to the contrary, 
Sikorsky designers have stuck reli- 



cliaruvtcrlstlc of Sikorsky nmphibiuna 




giouslv to the adjustable stabilizer of 
relatively thin section rather than adopt- 
ing the lull cantilever type, rigid with 
respect to fin, with horizontal trim pro- 
vided for by controllable elevator tabs. 
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On the bottom, the use of pointed 
rear step complicates hull lines some- 
what where the afterbody sweeps up 
into the tail section, but that the hull 
shape is hydrodynamically excellent no 
one who saw the behavior of the boat 
on the water and at take-off. can doubt. 

Structurally, the 50 ft. hull derives 
directly from the S-42. It is all-dural 
(24ST), with members protected 
against corrosion by the anodic process. 
As with the S-42, ample clearance has 
been allowed between frames in the bot- 
tom to permit full inspection of all mem- 


bers, also all sections used in the con- 
struction are open to insure prompt 
detection of corrosion and to facilitate 
maintenance. Four main bulkheads and 
a number of lighter cross-frames are 
attached to a girder type keel. The 
four main bulkheads provide five water- 
tight compartments in the hull, any 
three of which, undamaged, will keep 
the ship afloat. The smooth skin plat- 
ing is attached to stringers and frames 
by flush type rivets. The wing-tip floats, 
also flush riveted, are of the same gen- 
eral type, and are similar in attachment 
to those used on S-42. 

Unlike the hull, the design of the 
wing varies markedly from S-42 prac- 
tice. Where the larger ship has a wing 
of a distinctly two-spar type, that of 
S-43 is a monospar. The single spar 
is of the box type and occupies the en- 
tire forward section of the wing from 
approximately midpoint of the chord to 
just behind the leading edge. The in- 
ternal members of the spar are of ex- 
truded dural, the covering is of flush 
riveted dural. The ribs are cantilevered 


out from the rear face of the box. and 
the leading edges bolted to the front. 
All parts of the wing behind the spar 
are fabric covered. 

The wing is in three parts, a center 
section carrying the two power plants, 
plus two bolted-on tip sections. Where 
in S-42 the attachment of center section 
to hull is made through a supporting 

the loads are taken through six sloping 
struts, three on each side. What ap- 


pears to be the tower is, in this case, 
merely a large fairing to enclose the 
flying and engine controls. 

Ailerons and flaps are metal framed, 
fabric covered. The former are dynami- 
cally balanced, may be drooped 10 deg. 
when landing to furnish additional flap 
area. The flap extends clear across the 
trailing edge between ailerons and is 
operated from a series of hydraulic 
pistons. 

Tail surfaces are dural framed, fabric 
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covered, except for the portion of the 
fin below the stabilizer which is an in- 
tegral part of the hull. Elevator hinges 
are well inset for dynamic balance. All 
control wires and cables are internal. 

The two 750 hp. Pratt & Whitney 
SI EG Hornets with three-bladed con- 
stant speed Hamilton-Standard control- 
lable propellers, are on vibration damp- 
ened welded steel tube mounts. The 
nacelles are well faired into wing and 
at supporting struts. The N.A.C.A. 
cowls are made up in sections to be 
easily removed for engine maintenance. 
Even the exhaust stacks (stainless steel, 
by Solar have been designed to fit 
smoothly into the general lines of the 
nacelle. Four fuel tanks arc carried in 
the center section behind the engine 
mounts. Incidentally, space is provided 
behind the tanks for inflatable life raft 
equipment, reached through trap doors 
in the upper surface just behind the 
flap. 

The retracting landing gear is hy- 
draulically operated. Welded steel tube 
legs for each wheel are interchangeable 
right and left, and are also easily re- 
movable for converting the amphibian to 
a flying boat. When retracted, the 45 
in. streamlined tires fit snugly into re- 
cesses in the side of the hull, leaving 
only the smooth outer half of wheel 
and tire exposed. The tail wheel swiv- 
els 360 deg., uses an 18x6 in. low- 
pressure tire and is fitted with a 
hydraulic shock strut. Brakes are hy- 
draulically operated and are designed 
to be effective even when wet. 

The general specifications for S-43 
are as follows: span, 86 ft.; height, 17 
ft. 8 in. ; length overall, 51 ft. 2 in. : 
total submerged displacement of hull, 
approximately 50 tons: wing area, 780 
sq.ft.; gross weight, 19,000 lb.: weight 
empty, 1 1 ,380 lb. ; useful load, 7,620 lb. ; 
power loading, 12.67 lb. per hp.; wing 
loading, 24.34 lb. sq.ft.; cruising speed 
(sea level, 75 per cent), 167 m.p.h.; 
cruising speed (1,000 ft. 70 per cent), 
165 m.p.h.: cruising speed (8.000 ft. 
75 per cent), 181 m.p.h.; high speed 
(sea level), 186 m.p.h.; high speed 
(7.000 ft. ) : 200 m.p.h. : stalling speed 
(sea level). 65 m.p.h.; high speed (one 
engine 7.000 ft.), 125 m.p.h.: initial rate 
of climb, feet per minute, 1,250 ft. 

Canadian Freighter 

The Fairchild “Super 71” for 
service in the far North. 

To meet a specification calling for a 
machine capable of carrying a payload 
of 1 ton in not less than 200 cu.ft. of 
cargo space over a range of 600 miles 
at 120 m.p.h. (or better), Canadian 
Fairchild engineers have produced a 
new Super 71, a ship which externally 
at least, has little in common with its 
predecessor of the same designation. It 
is a high-wing monoplane, (Canadian 



operators feel that that type is gener- 
ally more satisfactory for docking away 
from bases and for landing in deep 
snow), and it is adaptable to wheel, 
float, or land gear. Once such generali- 
ties arc out of the way, however, re- 
semblances to other Model 71s cease. 

Since No. 1 job in the territory for 
which it was intended is the handling 
of mining and mill machinery, dimen- 
sions tor both the loading hatches and 
the cargo space were decided upon only 
after collaboration with important man- 
ufacturers of such equipment. The 
cabin affords a clear space 13 ft. 6 in. 
long, and 5 ft. wide. The miscellaneous 
loose equipment for the plane itself 
(anchors, rope, operating gear, tools, 
etc.) are stowed in compartments in the 
wing stubs, leaving the cabin clear for 
cargo. Interesting feature is a chute 
for dropping mail bags built into the 
main cabin door. Although the basic 
hull structure is metal, the cabin floor 
is of wood, first, because of its non-slip 
properties, second, because it may easily 
be replaced in event of damage. 

Although primarily a cargo carrier, 
passenger seats may be fitted and pro- 
vision has been made for cabin heating 
and ventilating and a certain amount of 
sound insulation. Operating in outside 
temperatures as low as 60 deg. below 
zero, the heating system is guaranteed 
to maintain a comfortable cabin tempera- 
ture. Windows set in sponge rubber 
and doors sealed on sponge rubber 
gaskets help to keep out cold, water, dirt 
and sand. 

Provision is made for one pilot only 
aft of the cabin in an open cockpit with 
a removable streamline enclosure. 
Doors in the bulkhead between the cabin 
and cockpit and ample clearance around 



the flying controls, however, make it 
possible for relief pilot to take over 
while the machine is in flight. 

The airplane is of composite struc- 
ture, the fuselage an all metal mono- 
coque, wings wooden-framed, fabric- 
covered. Although some operators 
favored all metal wings, it was con- 
sidered more desirable to retain the 
older type of structure to keep down 
costs of the development and manufac- 
ture, and to simplify maintenance in the 
field. Two features of the wing are of 
note, the strut bracing system centering 
in the short wing stubs (which, at the 
same time, provide points of attachment 
( Con tin in'll on page 40) 
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Model "A" Stinson "Lo-Wing" Airliner 


BENDIX B-K POWER BRAKES 



The builders of modern airliners find it increasingly necessary to have quick 
and adequate brake control while maneuvering on the ground. It is only natural 
that builders of these craft should have selected Bendix B-K Power Brakes for 
greater safety. Thus again, Bendix pioneering research adds to travel safety. 


BENDIX PRODUCTS CORPORATION • AIRPLANE WHEEL AND BRAKE DIVISION • SOUTH BEND, INDIANA 






Transient flyers and commercial pilots landing 
at the Chicago Municipal Airport are now offered 
the facilities of one of the largest and most com- 
pletely equipped hangars in the country. 

Exceptional storage space and up-to-date ser- 
vice facilities are provided for the largest trans- 
port plane or the smallest privately owned ship. 

A complete line of Texaco Aviation Products 


is always available. Pilots are assured of efficient 
service as well. 

Whether you’re flying your own personal plane 
or piloting a big commercial transport liner, you’ll 
find a cordial welcome at this unusually well- 
equipped hangar in Chicago. 

THE TEXAS COMPANY 
135 East 42nd Street New York City 


TEXACO flvcdticm 


TEXACO AIRPLANE OILS * TEXACO AVIATION GASOLINE 
ASPHALT PRODUCTS FOR RUNWAYS, HANGAR FLOORS, 


THERE IS AN EXTRA MARGIN OF SAFETY, SPEED 
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BUSIEST AIRPORT 



PRODUCTS 


★ TEXACO MARFAK * 
APRONS AND DUST 


TEXACO 

LAYING 


AND ECONOMY IN TEXACO AVIATION PRODUCTS 
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WHAT 
WILL YOU HAVE? 

Airplane Tires, Wheels, Brakes— 
you’ll find what you want 
at Goodyear! 


: and you’ll get a new 
Goodyear can supply 


AST an eye 


types of 


The list you see 


by far the most 


the Airwheel as the most 
to safe landings and take- 
ships that need 

down from 12 l A 
ions, specifications 
ete list of wheel and tire equip- 
in the tire industry. 


f LOOK AT THIS LIST! 

HIGH PRESSURE CASINGS 

Clincher cords 
Straight Side cords 


STREAMLINES 

For landing wheels — 13 si 
For tailwheels — 7 sizes 
Also puncture-seal tubes 
Cantilever-type wheels 
Fork-type wheels 
Axles and spacers 


YOU BUY A NEW SHIP SPECIFY THE GOODYEAR AIRWHEEL AND 
NEW GOODYEAR PNEUMATIC AIRWHEEL BRAKES 


I fn 
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for a complete stressed skin, all-metal 

features include trailing edge flap, eleva- 
tor and rudder tabs, hydraulic shock ab- 
sorber (the landing gear is non-re- 
tractable), Airwheels (brakes are op- 
tional), inside baggage compartment. 
The cabin is fully upholstered, partially 
soundproofed, and inclosed in safety 
glass. An interesting detail is a hinged 
portion of the cabin roof which lifts 
automatically when the door opens. 

Although the present power plants are 
two 45-hp. Szekelys, the ship has been 
stressed to take a pair of 65-hp. engines. 
No announcement of the new power 
plants has been made as vet but it is 
rumored that they will be of a four- 
cylinder inverted in-line type. 

General specifications include span 
34 ft. 6 in. ; overall length 20 ft. 6 in. ; 
wing section, N.A.C.A. 2415 at the root, 
tapering to N.A.C.A. 2412 at the tip; 
wing area (including 17 sq. ft. under 
the fuselage) 142 sq.ft.; weight empty 
(including fuel) 927 lb.; gross weight 
1,550 lb.; wing loading 10.9 lb. per sq. 
ft.; power loading (both engines) 17 
lb. per horsepower (one engine) 34J 
lb. per horsepower. Performance: top 
speed 117 m.p.h.; cruising 100 m.p.h.; 
landing speed (flaps up) 53 m.p.h., 
(flaps down) 40 m.p.h. ; initial rate of 
climb 800 ft. per minute. 

Bomber on Floats 

The Army experiments with a Sea- 
going bomber for coast defense 

Air Corps seeiiis somewhat anomalous, 


tense of thousands of miles of irregular 
coastline and navigable rivers falls to 
the lot of the Army, the idea does not 
seem so far out of bounds. How the 
Martin B-10 Bomber performs as a 
seaplane and what its ultimate destina- 
tion have not yet been disclosed, but 
a glimpse of what it looks like was af- 
forded when the experimental ship was 
landed in the East River recently, and 
pulled high and dry on Commissioner 
Zclter’s floating ramp at E. 31st Street. 

The accompanying photograph, taken 
on that occasion, shows a few of its 
details close-up. The two Model 15750 
Edo floats with their standard water 
rudder equipment are attached inde- 


Space limitation forbids an elaborate 
treatment of every airplane of note that 
appears abroad. In the following para- 
graphs, however, will be found detailed 
descriptions of a few new types, a brief 
resume of other outstanding machines 
produced in foreign factories during the 
past few months. 

Great Britain 

An ingenious combination of sailplane 
and powered airplane is the Carden- 
Baynes “Auxiliary Sailplane.’’ A single 
cylinder air-cooled engine, driving a two- 
bladed propeller fitted as a pusher is pro- 
vided as a means of getting the sailplane 
off the ground and of gaining altitude. At 
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pendcntly to the wings. No cross- 
bracing interferes with bomb dropping 
from the belly compartment. Markings 
stenciled on the sides of the floats in- 
dicate that each contain an auxiliary 
fuel tank. 

The ease and the speed with which 
the big bomber was taken out of the 
water on the floating turntable suggest 
the value of such equipment for military 
purposes. It took very little imagina- 
tion to see how, by simply widening out 
the gangway connecting the float with 
the pier, a truck might have been 
driven alongside the ship (if not actually 
under the fuselage) from which a fresh 
bomb load could be quickly transferred. 


any desired height the engine may be 
stopped and the whole power plant re- 
tracted into the turtle deck. The engine 
delivers only 2J hp. Total weight of the 
machine complete with engine, pilot and 
fuel is just under 500 lb. With engine 
retracted, the characteristics are those of 
the high efficiency sailplane. The span 
is 45J ft., aspect ratio 16 to 1. 

The B.A.M. has announced a new 
Swallow powered with a 75 to 85 hp. 
Pobjoy Cataract. This machine is a light 
tandem two-place low-wing monoplane 
following the well-known German 
Klemm formula. 

General Aircraft, Ltd., has announced 
a new transport Monospar for early July 
test flying. Interesting to American 
readers is the selection of two 400 hp. 
Wasp Jr. engines as power plants. The 

sengers. General outline shows simi- 
larity to the Stinson Model A Airliner 
with nose engine omitted. 

In the military field, the Air Ministry 
has placed orders for a special Model 
626 Avro trainer, two-place open cock- 
pit biplane, powered with the Siddeley 
Lynx. These machines are destined for 
navigation instruction and are fitted up 
with special instruments, etc. For 
coastal defense, a very fast twin-engined 
Avro 652 has been converted to military 
purposes from its ordinary commercial 
form. It carries two 290 hp. Siddeley 
Cheeta VI engines and with a crew of 
three it is reported to do some 195 m.p.h. 
A novelty among recent British military 
machines is the Handley Page general 
purpose monoplane, a two-place open 
cockpit, low-wing machine, characterized 
chiefly by sharp reduction in fuselage- 
cross-section immediately behind the ob- 
server’s cockpit, with tail surfaces car- 
ried on a small diameter boom. This 
ship carries a full complement of H.P. 
gadgets, including a combination of slots, 



With Foreign Builders 

A group of airplanes of widely varying types from over- 
seas factories 
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ALWAYS DELIVERS WHEN I NEED IT' 



"A pilot likes to have faith in his plane, his weather 
information, his radio, and his fuel," says Chief Pilot 
R. L. "Bud" Baker, of Pennsylvania Airlines. "I've 
been flying the route over the Alleghenies from the 
Capital to the lakes for eight years, and I get a 
comfortable feeling out of the use of Gulf Aviation 
Gasoline. My faith has never been shaken in the abil- 
ity of thi s fuel to deliver when I needed it." 

Other pilots agree. The reason is: Gulf Aviation 
Gasoline is super-refined from the best crude oils. It 
meets every specification of the U. S. Army and Navy. 


GULF REFINING 


COMPANY 


'AtfJ R.L. 'Bud" Baker 

CHIEF PILOT, PENNSYLVANIA AIRLINES 
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spoilers and flaps, with trimming tabs 

entirely of metal. Blackburn has also 
announced a new G.P. machine, a two- 
place open cockpit biplane powered with 
the Siddelev Tiger engine. The ma- 
chine is virtually a sesquiplane. The in- 
terplane struts are of the W Type similar 
to those used on many Italian military 
biplanes. The fuselage has a smooth 
metal skin. The undercarriage is of the 
split axle type to afford clearance for 


France 

By a relatively simple process of 
transformation, the '‘multiplace de com- 
bat” Potez 54 will soon appear on the 

Potez 62. The first model has recently 
been undergoing flight trials at Villa- 
coublay. 

The large rectangular fuselage offers 
comfortable accommodations for four- 
teen passengers. Characteristic Potez 
composite construction is used with 
•fuselage of wood, nietal -framed wings 
with fabric covering. Landing wheels 
retract into the engine nccelles. A full 
complement of instruments and acccs- 

stalled. The two engines are Gnome and 
Rhone 14 Krsd’s, direct drive, each rated 
at 870 hp. at sea level at 2,400 r.p.m. 

General characteristics are: span, 73 
ft. 3 in.; length overall, 56 ft. 8 in.; 
wing area, 818 sq.ft.; weight empty, 
8,800 lb. ; gross weight, 15,800 lb. ; cruis- 
ing speed, 174 m.p.h. ; cruising speed 
(on one engine) 130 m.p.h.; ceiling 
(normal) 26,000 ft.; ceiling (one en- 
gine) 13,000 ft. 

Although French design interest re- 
•cently has centered around the Caudrons 
which participated in this year’s Coupe 
Deutsch (see p. 19) several new com- 
mercial and military types have appeared. 
The Caudron-Renault "Goeland," eight- 
place transport, follows the familiar low- 
wing, two-engine, plus retracting gear 
formula. The engines are of the 6-cylin- 
der inverted-in-line type. Interest in 
"Pou-de-Ciel” seems to continue un- 
abated. A large number of these home- 
made planes appear to be under con- 
struction, if not in actual use. We hope 


to comment more fully on this phenome- 

On the military side, the Mureaux 
180-C2 has been undergoing flight trials. 
This two-place, interceptor fighter has 
gull wings, is fitted with the latest His- 
pano Suiza cannon engine. Vertical tail 
surfaces are divided into two parts, 
mounted on the tips of the horizontal 
stabilizer to give rearward field of fire for 

Germany 

In view of recent developments in 
Germany, the appearance of such ships 
as the Arado Ar76, high performance 
single-seater, has more than mere sport- 
ing significance. Obviously this ship has 
characteristics which fit it eminently as 

conventional parasol type strut-braced 
monoplane of normal structure. Unusual 
attention has been paid, however, to 
making the component parts extremely 
rugged, readily accessible and replac- 
able. The landing gear has been ex- 
traordinarily simplified, the main wheels 
being carried on a pair of "bow-legged” 
struts without any external bracing 
whatever. The tail assembly is unique 
in that the fin has been pushed ahead 
of the stabilizer. The latter is fixed, 

small trailing edge flap on the one-piece 
elevator. 

The engine is an inverted eight- 
cylinder air-cooled vee, the Argus 
AslOC of 240 hp. It is hung on the 


bearers at four points. The entire as- 
sembly is removable as a unit for re- 
placement. The cowling appears, clean 
cut, is easily removable for maintenance. 
A single air-scoop is below the propeller 

rear of the engine mount. General 
specifications include: span 30 ft. 6 in.: 
length overall 23 ft. 8 in.; wing area 
143.5 sq.ft.; weight empty 1,550 lb.: 
gross weight 2,180 lb.; top speed 167 
m.p.h.; landing speed 62 m.p.h.; climb 
to 3,300 ft. in 2 minutes 30 seconds; 
service ceiling 21,000 ft. 

Germany’s efforts so far as they have 
been publicized, have included a number 
of high performance trainers, similar to 
the Arado described above. Another 
typical example of such a ship is the 
Focke-Wulf single-seat trainer, powered 
with the Argus AslO Series C inverted 
air-cooled engine. Evidently built to 
the same specifications, its appearance is 
very similar to the Arado. Auxiliary 
sailplanes arc also popular in Germany. 
Outstanding example is the Riedel 
"Motor-Condor” which appears to be a 
normal type of sailplane, with a small 2- 

pusher in a streamlined nacelle above the 
center section. The power plant is not 
retractable as is the case of the British 
auxiliary sailplane described above. 

The Netherlands 

The Fokker F-XXXVI designed 
with the ultimate purpose of use on the 




PRODUCTION 



tional quality Northrop products have already earned. 
The Northrop Corporation »» Inglewood »» Calif ornia 
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among the world’s largest transports. 
It is designed for a gross weight of 
28,100 lb., including 22 passengers, a 
crew of four, and a baggage and mail 
load of 11,350 lb. Four Pratt and 
Whitney Wasps of 525 hp. each furnish 
the power. 

Another addition to the rapidly grow- 
ing list of twin-engined transports comes 
from Holland in the Koolhoven Air- 
liner, a machine lately purchased by 
K.L.M. for feeder service. Normally ar- 
ranged for two pilots and six passen- 
gers, it may be equipped for short flights 
for one pilot and nine passengers, or 
fitted as a cargo carrier with one pilot 
and one radio operator with cabin 
turned into cargo space for mail or 
freight. 

Fuselage is fabric-covered over a 
welded steel frame. For passenger carry- 
ing work, steel seats are installed and 
the cabin is equipped with adequate heat- 
ing and ventilating systems. The wing 
is constructed entirely of wood. It is 
of the two spar type, the spars being of 
spruce and plywood and the covering 
entirely of plywood. All fittings are 
easily accessible for inspection. The tail 
surfaces are made of steel tubes with 
sheet steel ribs, fabric covered. Fin and 



stabilizer arc fixed, trim being obtained 
from trailing edge flaps in elevators and 
rudder. 

The power plants are two direct drive 
Gypsy Majors, each with an output of 
130 hp. at sea level at 2,350 r.p.m. Either 
fixed or controllable pitch propellers 
may be specified, considerable improve- 
ment in performance being obtained 
from the latter. 

The general characteristics are : span, 
49 ft. 10 in. : length overall, 36 ft. 8 in. ; 


empty weight, 2,640 lb.; gross weight, 
4,840 lb.; top speed at sea level 130 

ice ceiling, 11,800 ft. 

Italy 

For one reason or another, not one of 
the large, single-engine low-wing mono- 
planes produced for the McRobcrtson 
Trophy Race made any sort of showing. 
Except for the American-built Q.E.D. 
none got even as far as the starting line. 




AVIATION 
July, 1935 


47 



48 


Bellanca's Irish Swoop was disqualified 
and Bleriot’s ship crashed during trials 
til France. Italy also produced a con- 
tender of the same general type, the 
PL-3 by Cantieri Acronautici Berga- 
maschi, but delays in obtaining the 
necessary design approvals, kept this 
machine out of the race. 

Externally, PL-3 seems to derive more 
from American practice than European. 
Power plant is a Pratt & Whitney 
Hornet fitted with a Hamilton-Standard 
controllable propeller. As far as we 
know, it is the first commercially built 
machine anywhere to make use of trail- 
ing edge flaps on a full NACA cowl to 
control engine cooling under various 
flight conditions, an idea developed by 
Pratt & Whitney engineers and exten- 
sively test-flown on an experimental 
ship at Hartford last summer (Avia- 
tion, May, 1934). 

The fuselage is of circular cross-sec- 
tion clear to the tail, and is large enough 
in diameter at the cockpit to permit side- 
by-side seating for the two pilots. Com- 
posite construction is employed through- 
out. Framework is of chrome-molybde- 
num tubing ; metal and plywood are used 
for covering -forward of the cockpit, 
fabric aft. Wings and tail surfaces are 
of full cantilever, with wooden spars 
and a combination of plywood and fabric 
covering. Trailing edge flaps of the 
split type are included. The landing 
gear retracts by swinging the wheels 
backward into recesses between the two 
wing spars. Retraction is hydraulic, ac- 
tuated by hand pump in the cockpit be- 
tween the two pilots. Low pressure 
wheels with hydraulic brakes are fitted. 
Fuel and oil tanks are in the fuselage 
ahead of the cockpit. 

The general specifications include’: 
span, 39 ft. ; length overall 29 ft. 6 in. : 
wing area 258 sq.ft. : weight empty 3,740 
lb.; gross weight 7.700 lb.; speed (at 
11,000 ft.) 224 m.p.h. ; range (full load) 
1 ,900 miles. 

Italy’s latest transport, the Fiat G.18. 
an 18-passenger monoplane, cruising at 
185 m.p.h., is the Douglas formula all 



over again. Engines are two Fiat A59R 
geared and supercharged, rated 700 lip. 
at 2,150 r.p.m. at 6,500 ft. Actually, they 
are Pratt & Whitney Hornets built under 
license. Two Hamilton Standard three- 
bladed controllables arc fitted. Basic 
structural material is duralumin. 

Poland and Czechoslovakia 
The Polish National Aircraft Factory 
has turned out the P.Z.L.-27. a fast com- 
mercial monoplane fitted with three 130 
hp. Gypsy Majors. The two outboard 
power plants are suspended from the 
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wing in streamlined nacelles, and landing 
gear retracts into the nacelles. As the 
wing is of the full cantilever type and as 
nacelle bracing is simplified in the ex- 
treme, the machine is unusually clean 
with wheels up. 

From Czechoslovakia comes report of 
a new touring plane, the L-8. designed 
and built by one, J. Lonek. A low-wing, 
monoplane ol good aerodynamic lorm, 
with covered cockpit for three people, it 
has a reported top speed of about 125 
m.p.h. on a 5-cylinder Walter engine 
of 60 hp. 


C^yJKtalot 


c-tciet 



Ten Per Cent of Operating Cost 

C RASH insurance is so expensive at 
present that we prefer to carry our 
own, and put a dollar an hour away for 
such an emergency, rather than pay it 
out to the insurance company. We do 
carry fire, theft, and windstorm insur- 

which we have no control. In this way 
we spend less than 10 per cent of our 
actual operating cost for insurance. — 
R. L. Nash. President, Aviation Asso- 
ciates, East St. Louis, III. 

Cheaper to lose a ship 

W HILE crash insurance is undoubt- 
edly a most desirable form of pro- 
tection for the average commercial 
operator, this insurance is so high priced 
that it does not pay an operator to carry 
it. To begin with, all crash policies are 
written on a deductable basis and the de- 
ductable amount plus the cost of the 
premium is sufficient to take care of vir- 
tually any crash with the exception ot a 
complete washout. Such crashes are 
sufficiently remote to justify the oper- 
ators to take such risk in the majority of 
cases. In the case of our own operation, 
in which several airplanes are utilized 
we feel that the above reasoning when 
applied to our several aircraft is espe- 


cially sound. In other words, the cost 
that we would pay for having all of our 
ships insured for crash would be con- 
siderably more than we would have to pay 
if one of these airplanes was completely 

We consider it essential to carry fire 
and windstorm insurance as we realize 
that we are completely vulnerable to an 
unexpected fire or tornado — W inston 
W. Kratz, President. St. Louis Flying 
Service, Robertson, Mo. 

Build a Reserve Fund 

A LTHOUGH crash insurance is 
something every operator should 
carry, present costs are prohibitive. In 
place of carrying insurance we have set 

gency repairs and replacements. We 
place aside 50 cents for each hour flown 
and use the sum for no other purposes 
than those of an emergency nature. 
Under this arrangement the operator 
has to gamble for the first few hundred 
hours’ operation but. as time goes on 
and the reserve is built up, a loss is not 
such a financial problem. At the present 
time our reserve equals approximately 
25 per cent of the value represented in 
our flying equipment. — Joe Pi.osser, 
Grand Central Flying School, Glendale, 
Cal. 

Imperative for Large Operators 

I N any sort of an extensive operation 
wherein it is impossible for the in- 
structor to know the habits and char- 
acter of each student, we consider it im- 
perative to carry crash, public liability, 
and pilot insurance. We have not found 
it possible to compete with the same 
prices on smaller fields in the same type 
of equipment, but try and overcome this 



VERSATILITY 


Vought Corsairs operate with equal 
facility from land, water, carrier deck, 
or catapult. For more than 15 years 
they have played an ever-increasing 
part in the observation, bombing, and 
scouting aircraft activities of the U. S. 
Navy and U. S. Marines. 

CHANCE VOUGHT CORPORATION 
East Hartford Connecticut 

E. E. WILSON, Proiidcnt C. I. MeCARTMY, Vico Rrerldent 
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with a more thorough plan ot' instruc- 
tion, emphatically not stressing the idea 
of soloing as soon as possible but laying 
emphasis on producing a more compe- 
tent pilot when the training period is 
completed. About 15 per cent of our 
operating cost per mile goes for insur- 
ance. — E. H. Campbell, Chief Pilot, 
United Air Services, Ltd., Burbank, 
Cal. 


Student Damage Negligible 

W E do not carry crash insurance 
and do not consider it necessary. 
Our situation is such that insurance of 
any type is too costly and we have 
found from experience that we can oper- 
ate cheaper by not carrying insurance 
and rebuilding any crackups ourselves. 
In the past it has proven the cheapest 
by a very large margin. Over a period 
of three years our damage to planes has 

year’s premium on insurance. Fire in- 
surance for the hangar is carried of 
course, but we consider that not directly 
related to plane operations, but merely 
protection for the content of the build- 
ing. — F red W. Wahl, President and 
General Manager, Mountain Airways 
Corporation, Rawlins, IV yo. 


Self Insurers for Crash 

W E carry all forms of insurance ex- 
cept crash, and for that we have 
provided our own coverage by setting 
aside a specific portion of each dollar 
of operating revenue to create a fund to 
be used in the event of crashes which 
are almost unheard of where proper 
maintenance and operation policies are 
in force. We have found coverage for 
fire, theft, windstorm, public liability, 
land and property damage can be car- 
ried without unduly increasing operat- 
ing expenses. — Howard T. Ailor, 
President, Waco Sales of New York, 
Inc., Roosevelt Field, L. /., N. Y. 


11.7 per cent of operating cost 

T HE National Flying School of Hol- 
land in the early years assumed their 
own risk in flying with their aircraft. 
Now that business is rapidly improving, 
the fleet is covered in full for ground risk, 
flying risk, and third party responsibility. 
The premium and the excess amounted to 
11.7 per cent of the operating costs per 
hour. — M. J. L. Rosman, Secretary, Na- 
tionale Luchtvaart School, Rotterdam, 
Netherlands. 


of crash insurance too great for the 
smaller operator. — H. A. Amos, mana- 
ger, Pocahontas Flying Service, Inc., 
Bltiefiield, West, Va. 





Fuel Credit Cards Used 

W E do not encourage cross-country 
flying unless a student has at least 
an amateur pilot's license. Individuals 
who have demonstrated exceptional fly- 
ing ability, and who are older and more 
mature in judgment than the average, 
are allowed to fly cross-country occa- 
sionally while still flying on a student 

We encourage cross-country flying 
for those who have a private pilot's 
license, but the decision as to who can 
solo cross-country is based on the pilot’s 
previous experience and flying record. 
On the first cross-country flights we 
usually arrange for another pilot, who 
has already made the trip, to accompany 
the beginner. Sometimes two students 
will share the expenses of a plane on a 
cross-country flight. Gasoline credit 
cards are supplied our pilots and stu- 
dents on cross-country flights, and fuel 
purchases are charged directly to us. 

Cross-country flying is encouraged 
for those who can qualify for it because 
it enables a student to put into practice 
the knowledge he learned at ground 
school in meteorology and navigation. 


Question it 

Ausivers wilt be published in August 
■yyilAT In your method of piiyins 



Question ft 

Answers will be published in September 


Not for small operators 

W E feel that for the small operator 
with less than six pilots and five 
planes, it is not profitable to carry crash 
insurance. Although we admit the ad- 
visability of doing so, the fact that re- 
duced insurance rates cannot be obtained 
on less than five planes, makes the burden 
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Also because, if airplanes cannot be used 
for more than flying in circles around an 
airport, we are not using aviation to the 
extent that it is capable of being used. 
The airplane is fundamentally a means 
of fast transportation and we believe 
that those who are qualified should use 
the plane as such whenever possible. — 
A. Elliott Merrill, President, Wash- 
ington Aircraft & Transport Corpora- 
tion, Seattle, Washington. 

T ivo with the instructor along 

AS SOON as a pupil is licensed, he 
iX must perform two cross-country 
flights with an instructor, whereby three 
landings must be made on foreign aero- 
dromes. After this the pilot is allowed 
to make cross-country trips alone, sub- 
ject to approval of the instructor with 
regard to weather conditions. We have 
mounted air-logs on our machines for 
control of the time flown, but these instru- 
ments are not always reliable. The 
school from which the pilot hires the ma- 
chine, pays for fuel tanked on the trip. — 
M. J. L. Rosman, Secretary, Nationals 
I.uchtvaart School, Rotterdam, Nether- 



Depending on the weather 

U NTIL 1934 the flying insrtuctors of 
the Nationale Luchtvaart School 
(National Flying School of Holland) 
gave ground school instruction without 
extra payment. With the increase in the 
number of pupils, the efficiency of the air- 
craft and of the instructors improved. 
Now we are operating continuously in 
the air, so that time can be spared for 
theoretical instruction only if weather 
prevents flying. This condiion induced 
us to promote theoretical courses to be 
given in the navigation schools at reason- 
able extra price, which proved to be 
successful. We are convinced that it is 
worth while to make people in general 
more airminded by these courses, as the 
more people know about aviation, the 
more they feel inclined to learn flying. 
The Government in Holland gives the 
opportunity to ten and fifteen young men 
each year to be trained up to pilot of the 
commercial lines (K.L.M.) at a fixed sum 
per year. Their instruction for the first 
45 flying hours is entrusted to the Na- 
tional Flying School, whereas theoretical 
instruction is given by the National Fly- 
ing School and the Navigation School at 
Amsterdam. After this period the pupils 
are transferred to more powerful air- 
craft of the K.L.M., in order to get their 
B-license. — M. J. L. Rosman, Secretary, 
Nationale Luchtvaart School, Rotterdam, 
Netherlands. 
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t r t i f one ot the world's outstanding 
IT- Li. IV 1 . airlines, has placed its seal ot 
approval on Hamilton Standard Control- 
lables. 102 of these propellers now installed 
on the planes of the Royal Dutch Airlines are 
providing satisfactory service under varied 
conditions of operation from Holland to Java. 



HAMILTON STANDARD PROPELLER COMPANY • EAST HARTFORD, CONNECTICUT 
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Propeller Pliers 

T O BE added to the list of simple little 
gadgets that save time and money 
for repair departments is a special pair 
of pliers noted in United Air Lines’ pro- 
peller maintenance shop at Cheyenne. 
They were designed to simplify the re- 
moval and installation of limit stop as- 
semblies in the counterweights of Hamil- 
ton Standard controllable propellers. The 
clearance around the adjusting screws is 
so small that it is awkward to get them 
out with the fingers or with ordinary 
tools. By using the special pliers, with 
noses flattened and formed to fit snugly 
around the bolt, the job can be done very 
easily and without danger of dropping 
the assembly or damaging the threads. 


A Place for Everything 

I N last month's Maintenance Notebook 
we commented on a special bench for 
a Wadell boring fixture as an example 
of the general sort of good housekeeping 
to be found in the engine overhaul shops 
of Aviation Industries, Inc., at the Grand 
Central Airport, Los Angeles. Further 
evidence may be found in another picture 
showing the tear-down and inspection de- 
partments of the same shop. 



On a sloping panel behind the bench 
which runs the full length of the shop 
along the windows, is a definite place for 
every single tool and instrument required. 
Large tools and small, each has its own 
shelf, bracket or socket within reach of 
anyone at work at the bench. No tool 
can be missing without its absence being 
instantly noticeable. 

The idea of having a board for large 
tools is not new, of course, for almost 


every garage and many airport shops 
have something of the sort, but few have 
carried it to such an extent. Even the 
smallest tools and gages which ordinarily 
clutter up drawers and must be pawed 
over to find any particular one, are here 
laid out in plain sight, at hand for im- 
mediate use. 

Hangar Spotlight 

T O GET properly placed light for in- 
spection or repair to parts on the 
underside of wings or engine nacelles on 
the Clipper ships, Pan American's shops 
at Miami use portable units of the type 
shown in an accompanying picture. Or- 
dinary floodlights are unsatisfactory on 
account of the distances the illumination 
must be thrown, and the long lengths of 
electrical cord that would be needed to 
take portable extension lamps to the job 
would be awkward, or, in some cases, 
dangerous. The spotlights throw a highly 
concentrated beam which can be easily 
directed to any desired part of the ship 
from a long distance, for the lamp is 
mounted in a fully swiveling reflector. 
As the whole output is about 3 ft. high 
and comparatively light, it can be easily 
placed as required and a connection made 
to some convenient electrical outlet with 
a relatively short length of cable. 
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IN THE AIR AND ON THE GROUND 




l"AEPENDABLE flight demands dependable engine 
performance. Dependable landings necessitate 
dependable landing wheels. Timken Bearings are im- 
portant factors of both in all types of modern airplanes. 
Timken Rocker Arm Bearings assure smooth, 
frictionless rocker arm operation; hold rocker arms 
in correct and constant alignment; prevent lateral 
wear and looseness; and preserve accurate valve 
action. Adequate lubrication is assured under all 
operating conditions. 

Timken-Equipped Landing and Tail Wheels 

roll smoothly and steadily at any landing speed; never 
"wobble”; reduce ground-looping tendencies; possess 
maximum strength and shock-resistance; require very 
little attention for lubrication and maintenance. They 
are standard equipment on all the leading makes of 
airplanes — large and small. 

It will pay you to specify these modern refinements 
when buying airplane equipment of any type. 

THE TIMKEN ROLLER BEARING 
COMPANY, CANTON. OHIO 


TIMKEN=BEARINGS 
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* Transport . . . Pan American 
Clipper makes ils second flight to 
Hawaii, its first to Midway . . . 
Steamer North Haven returning 
from Manila as bases on Midway 
and Wake near completion . . . 
Farley attacks Pan American con- 
tracts in Latin America . . . Pre- 

suits for damages in Court of 
Claims against government . . . Re- 
port on Sky Chief accident criti- 
cizes dispatching and forecasting, 
brings protests from line officials 
and Weather Bureau . . . American 
and Eastern Airlines announces or- 
ganization of new meteorological 
personnel trained in air mass anal- 
ysis . . . Branilf, Northwest, Na- 
tional, National Parks, Pennsyl- 
vania, and United speed schedules, 
add new services. 


* Airports . . . Bureau of Air Com- 
merce applies for $58,759,000 of 
relief funds for a coordinated air- 
port development fund . . . Two of 
five scheduled regional Airport 
Conferences held under auspices of 
Chamber of Commerce. 


* Army and Navy . . . Removal 
of General Foulois as Air Corps 
Chief refused by Secretary Dcrn . . . 
July class at Randolph numbers 
163 . . . Wilcox Airbase bill passes 
House . . . Navy Squadrons con- 

vers close . . . First group of cadets 
starts training. 


* Foreign . . . Gipsy Moths retired 
from production after ten years 
. . . England's Empire Air Day. 


* Financial . . . Aviation Corpora- 
lion exchanges new shares for old 
. . . Quarterly figures for United 
Airlines and Waco Aircraft. 


* Industrial . . . Bellanca reor- 
ganizes . . . Bendix acquires Hurlv. 
Townsend . . . New light plane by 
Atwood meets flight tests. 


Pacific Rehearsal — Act II 

The Pan American Clipper tests the route to Midway. 
North Haven on back track from Manila. 


Index to an airline's prestige is the 
speed with which its operations over a 
new and difficult route become accepted 
as commonplace by the public and its 
press. Last April the flight of the Pan 
American Clipper to Honolulu oc- 
casioned front page headlines, lei- 
laden demonstrations of welcome, many 
a high worded cable of congratulations 
from public officials. Last month Pan 
American Airways were therefore flat- 
tered by having the Clipper’s second 
flight relegated to page ten of the New 
York Times, by having the ship greeted 
at Pearl Harbor by a navy landing 
crew, a few personal friends of the flyers, 
and some Department of Agriculture 
plant inspectors after contraband flora. 

In other respects the second flight 
was the more interesting of the two. 
After waiting two days for bad weather, 
Captain Musick and the identical crew 
which accompanied him on the first 
flight took the boat off the waters of 
Alameda Bay at 2:59 p.rn. June 12. in- 
tentionally maneuvered it into a wide 
area of unfavorable weather to lend 
variety to the test conditions, set it down 
seventeen hours and 57 minutes later, 
three minutes ahead of schedule, to cut 
their previous time by seventeen 
minutes. Two days later, carrying C. W. 
Winters and Philip Beist. Pan American 
staff men, as passengers and 5 gallons 
of ice cream, anti mosquito fluid, and 
mail for the construction crew, they took 
off at dawn, made frequent detours to 
study the outlying islands of the 
Hawaiian group, landed at the newly 
prepared base at Midway, covering the 
1.323 miles in a leisurely nine hours. 
Next day (June 16) the ship was taken 
aloft for a flight 200 miles to the west- 
ward to calibrate the island's new radio- 
compass station. The return to the 
mainland began at dawn of the 17th. 
Flying half the route with curtained 
cockpit the crew practiced instrument- 
plus-radio navigation, took ten hours and 
four minutes to reach Honolulu. Five 
days later the Clipper was once more 
back in San Francisco. Time on the 
last leg, 18 hr. 39 min. 


Notes and Incidents: Never in all 
8,000 miles was the ship without con- 
stant radio control from two or more sta- 
tions. Once, when a detour of 20 
miles was made west of Honolulu, 
operators at Alameda, Honolulu, and 
Midway notified them of the deviation 
almost simultaneously. Nor was there 
difficulty at any time with the Pratt and 
Whitney power plant with its automatic 
mixture control. Fuel for some 800 
miles remained in the tanks after the 
westward hop from California. 

Meanwhile the airport construction ex- 
pedition on the North Haven has kept 
remarkably close to the schedule set 
for it months ago by the company’s en- 
gineers. Radio stations are up at 
Hawaii, Midway, and Wake. Midway 
is completely ready for full operations. 
Wake soon will be. Supplies have been 
laid at Guam and Manila. No develop- 
ments seemed possible last month 
which might delay the return of the ship 
to the mainland'beyond Aug. 1. 

At home the difficulties between Pan 
American and the Post Office Depart- 
ment entered a second phase as Post- 
master Farley submitted a report to 
the President alleging that contracts for 
carrying mail in Latin America had 
been awarded the company after bid- 
ding periods insufficient to permit full 
competition. Cancellation, however, 
would not be in the public interest, the 
Postmaster stated, because of the dis- 
ruption of service and injury to trade 
relations. Meanwhile two Post Office 
officials have been dispatched to study 
the Latin American network, to recom- 
mend modifications of schedules and 
services, thus permitting reduction of 
payments up to 25 per cent. 

Even more directly vital to the Pa- 
cific project was the House passage of a 
deficiency appropriation “For the trans- 
portation of foreign mail by aircraft, . . . 
across the Pacific . . ., fiscal year 1936, 
$1,000,000, to be expended under a con- 
tract or contracts which will not create 
annual obligations for the fiscal year 1936 
or for anv subsequent fiscal vears in ex- 
cess of $1,850,000.” 
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Sky Chief Report 

Secretary Roper criticizes fore- 
casts and dispatching 

Os June 14, the Department of Com- 
merce made public its findings on the 
fatal crash May 6 of the TWA air- 
liner near Atlanta. Mo. Summarizing 
907 pages of testimony, the report held 
as contributory causes of the accident: 
(1) a faulty forecast by the Weather 
Bureau which failed to predict the haz- 
ardous condition; (2) clearance of the 
plane from Albuquerque although the 
dispatcher had knowledge that the 
plane’s radio transmitter was not func- 
tioning properly; (3) failure of the 
Albuquerque ground crew to call the 
plane back or to instruct it to land 
at an intermediate point when it found 
it could not establish two-way communi- 
cation; (4) failure of the pilot to land 
as soon as practicable after learning of 
failure of his radio; (5) failure of the 
Kansas City ground personnel to re- 
dispatch the plane earlier when condi- 
tions became increasingly hazardous at 
that airport. It further found that the 
direct cause of the crash was an un- 
intentional collision of one wing with 
the ground when the plane was at- 


tempting a turn at extremely low alti- 
tude; that fuel for only 27 minutes of 
flight remained in the tanks. 

Immediately following the issuance of 
the report. Line President Frye said in 
a statement “Transcontinental & West- 
ern Air officials were amazed . . . hear- 
ings definitely established the fact that 
the real cause of the accident was that 
Pilot Bolton, when he neared the field 
at Kirksville, attempted to come down 
through a ceiling reported by the Bu- 
reau of Air Commerce observer at 
Kirksville as 7,000 ft. with 4 miles visi- 
bility and lower scattered clouds at 
1,200 ft. What he actually found was a 
zero condition . . .” 

Next day came the Weather Bureau's 
side of the case. Said Dr. Gregg, bureau 
chief, "The weather forecast for the 
Albuquerque-Kansas City Airway, is- 
sued about seven hours before the TW A 
airliner . . . crashed . . . was followed 
by regular hourly reports, which showed 
rapidly changing conditions ... If the 
pilot received them the accident should 
have been prevented. . . . The Weather 
Bureau docs not claim that its fore- 

that more observation stations would 
provide additional protection . . . (but) 
the network of reports including those 


AVIATION 

July, 1935 

from Kirksville . . . have been carefully 
checked. There is no evidence of any 
appreciable inaccuracy in them.” 

By the end of the month the Senate 
committee to investigate the accident, 
Senator Copeland chairman, was hold- 
ing its first meetings. 

Cancellation Suits 

Former air mail contractors file 
claims under emergency law 

Of all the features of last spring's air 
mail contract cancellation none seemed 
more unfair to the contractors than their 
lack of redress through legal action, 
since the government cannot be sued 
without its consent. Several suits were 
brought in the courts against Postmaster 
General Farley, it is true, but without 
exception they were denied and the de- 
nial supported at all stages of appeal 
on the grounds that the cancellation was 
Mr. Farley’s action as an agent of the 
government not as an individual. 
Finally the June 12 Air Mail Bill (Sec- 
tion 8) expressly gave the necessary 
permission to sue the government. The 
section stipulated that suits must be filed 
in the Court of Claims within a year. 

By the twelfth of last month all oper- 
ators of cancelled contracts had entered 
suit, were expecting action some time 
this fall. Specific amounts sought: 
United (group) $3,110,555; TWA 
$2,684,281; Eastern Air $2,086,707; 
American $5,167,344; National Parks 
$257,763; Pennsylvania $554,727; 
Northwest $531,000. 

One Airport Fund? 

The Department of Commerce 
asks for a lot of money 

Ever since the beginnings of work- 
relief projects, the country’s airports 
have been receiving increasing atten- 
tion from local and state authorities. 
The draining, grading, extending, and 
surfacing of an airport’s runways are 
ideal solutions for the formula set forth 
in most specifications for federal ap- 
proval, to wit that projects should be 
preferably of permanent public value, 
conflicting as little as possible with es- 
tablished industry, and call for a high 
ratio of labor expenditure to material 
cost. Fixing the airport, in brief, is a 
useful thing a large number of men can 
do with shovels. Certainly it would be 
safe to guess that at least two thirds of 
the existing airports have been worked 
on by relief forces, and scores of new 
ones have been built or started. 

Early in June the Department of Com- 
mence announced that it had applied for 
$58,759,000 to be spent on an airport 
program. Features: (1) Completion of 
airport projects started under the CWA 
and other relief authorities, provided 
the land is municipally owned. (2) 
Modernization of existing municipal air- 
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ports. (3) Establishing of new airports 
in cities of 10,000 or over, or in loca- 
tions available to two or more smaller 

plane ramps and facilities wherever 
practicable. (5) Preparations for blind 
landing approaches and removal of gen- 
eral obstacles. (6) A wide program of 
air marking. 

Airport Conferences 

Operators of fields and flying 
services meet with A. C. of C. 

Each year the Aero Chamber has in- 
vited all those interested in airport prob- 
lems to confer with them in some more 
or less centralized city. Such an arrange- 
ment always works hardships on those 
whose operations lie farthest from the 
selected gathering place. This year the 
chamber is bringing the conference to 
the operators in five regional meetings 
at Washington, D. C.. Boston, Detroit. 
San Francisco, and Birmingham. The 
first two of these meetings have been held, 
others are scheduled about a month apart. 
(See Calendar, Page 70.) 

Coincidentally the chamber is extend- 
ing an invitation to fixed base operators 
to attend the conferences, signify their 



proposed division to assume the functions 
of the now inactive Independent Avia- 
tion Operators. The meetings are con- 
ducted by Fowler W. Barker, secretary. 
National Airports Committee, A. C. of 
C.; and Louis Inwood, formerly secre- 
tary I.A.O., now associated with the 
Aero Chamber. 

Most discussed items of the extensive 
agenda for airports arc : Uniform traffic 
control and segregation of activities at 
airports; local and state airport plan- 
ning; most effective use of available re- 
lief funds. For fixed base operators; 
approved school regulations; licensing 
instructors; proposed increase in classi- 
fications of licensed mechanics. 

Presiding at the Washington meeting 
was Howard M. Shafer of Rochester 
Airport. Conferees included Capt. J. H. 
Whitbeck (Montclair) ; Claude F. King 
(Cleveland); Col. Steadman Hanks, 
Samuel Colomon, Col. John S. Wynne, 
Paul D. Meyers, L. C. Simpson. Joseph 
Shumate, William Enyart, J. S. Boutelle 
(Washington); Edward Cole (Spring- 
field) ; Charles L. Morris, W. O. Worm- 
stedt (Hartford); Capt. Albert L. Ed- 
son (Boston) ; Capt. C. V. Burnett (De- 
troit): B. E. Fulton (Akron); H. R. 
Bazley (Pittsburgh); Edward White- 
head (Alaska) : L. M. Rawlins (Balti- 
more); Richard Aldworth (Newark); 
Thomas Walsh (Grand Rapids) ; Floyd 
Evans (Lansing). 

Chairman of the Boston meeting was 
Manager Albert L. Edson of East Boston 
Airport. Present were : John G. Rizzo, 
J. Garside (Norwood); Clarence E. 
Hodge, Chester F. Bailey, Capt. W. 


Two systems last month announced 

tions that put them definitely on an air- 
mass analysis basis. American Air- 
i.ine's weather forecasters will henceforth 
under the direction of Dr. Irving P. 
Crick of the California Institute of 
Technology, one of the leading propo- 
nents of the Norwegian theories in this 
country, and will include Dr. George F. 
Taylor. W. C. Rockefeller, R. D. 
Fletcher, Kenneth A. Willard, all gradu- 
ates from the Caltech’s meteorological 
course. American's weather headquarter's 
will be in Chicago. 

Eastern Airline’s meteorologists are 
to be headed by Joseph George directly 
assisted by Benjamin Holzman and Wil- 
liam Warren. George organized the 
pioneering weather service of Western 
Air Express in 1928, Holzman is a Cal- 
tech graduate, Warren a former naval 
officer. Their head office will be in 
Washington. 


Calendar 





Rockwell, Maj. R. Swartout, M. D. 
Bradt, Charles W. Sutherland (Boston) ; 
Mr. & Mrs. Henry E. King (Taunton) ; 
Robert C. Codman (Framingham); M. 
F. Estey, M. H. Roche (Orange) ; Lyle 
E. Halstead (Fitchburg) ; W. N. Cogs- 
well, W. R. Hilliard (New Hampshire > : 
H. E. Martin (Quincy) ; Herbert Nolan 
(North Attleboro) ; Robert M. Love, A. 
Pendleton Taliaferro; Arthur Beaudoin 
(Leominster) ; Carl L. Smalley (Somer- 
ville) ; Steadman S. Hanks (Manchester 
by the Sea) ; Don P. Wilson (Woodside, 
L. I., N. Y.) ; L. S. Tims (Montpelier) ; 
Chas. L. Morris, George P. Kane, Frank 
Hendron, Titus P. Matusewic (Hart- 
ford); Donald I.. Clear (Westwood); 
C. Henry Hartshorn, Jr. (Gardner): 
Louis Inwood, F. W. Barker (Washing- 
ton) ; Leslie E. Neville (Aviation). 


Last fall Braniff Airways placed an 
order for seven Wasp-powered Lock- 
heed Eiectras. Five of them were on 
hand or were scheduled for delivery last 
month. Wasting no time, in putting 
their new equipment to use, the system 
announced sweeping changes in its en- 
tire schedule. An entirely new six hour 
service from Chicago to Brownsville is 
listed. A new direct route between Gal- 
veston and Corpus Cristi has been added. 
Connections with other airlines have been 
improved in numerous instances. 

A reorganization of Hanford Air- 
lines was announced late in May simul- 
taneously with the resumption of pas- 
senger service. The new board of direc- 
tors is headed by A. S. Hanford, Sr., as 
president; Paul D. Selby, executive vice- 

Rushton, treasurer ; Mrs. Edna Hanford 
Kelly, secretary, and L. H. Keightley, 
comptroller. 

National Airways, operator of the 


Mail, Passengers, Express 

Domestic airlines report more schedules, more speed, 
more facilities, more traffic. 
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An aerial preview ol Consoli- 
dated Aircrafl Corporation's new 
factory on Lindbergh Field at 
San Diego. California where air 
land, rail and water combine to 
afford the ideal location for air- 
crafl production. 

Consisting of the most modem 
airplane plant in the world, with 
240.000 square feel of floor space 
ready for use September 1 — 
Consolidated dedicates its new 
facilities to the continuous devel- 
opment and production of aircrafl 
which will assure our Nation’s 
Power in the Air 



Aviation in Congress 
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Repeatedly we have been asked to turn the Beechcraft 
loose. Well, we have decided to do it! And here is the 


The new Whirlwind Beechcraft has a guaranteed cruis- 
ing speed of 202 m.p.h. at 9000 feet; and this with only 
two-thirds of the available h.p. The landing speed of 
this model is only 50 m.p.h. 

The New Beechcraft will carry four persons and 125 lbs. 
of baggage with a full set of instruments, nighc flying 
equipment, and fuel for a 700 mile range. 



Beechcraft is really going to town — without exaggerated 
claims. Beechcraft’ s performance can be quoted in con- 
servative terms — and still be sensational. 

Retractable landing gear, entirely out of the air stream 
when in flight, gives Beechcraft a degree of efficiency 
approached only by large air transports, which also have 
learned the value of retractable landing gear. 

Compare Beecbcraft’s Guaranteed Performance, 
and your decision will be an easy one to make. 

THE BEECH AIRCRAFT CO., Wichita, Kansas 


BEECHCRAFT 
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in Los Angeles, Albuquerque, and Kan- 
sas City. Line-President Frye was 
quoted as saying that the transmitters 
would use code rather than voice. 

With two 247-Ds emerging from the 
Cheyenne base each week, United Air- 
lines had half its fleet of 55 Boeing 
transports converted by the end of June, 
expected sometime in July to be able to 

using the faster models. The use of Ds 
for all flights east of Chicago, and a 

ready permitted it to offer an overnight 
service from New York to all important 
cities on the Pacific Coast. With its lat- 
est expansion United is flying a million 
and a half miles a month. Incidentally it 
has ceased to operate its Chicago-Kansas 


Sailors Return 

Navy fliers active at maneuvers’ 
end. First cadets selected 


No M 


battles' 


staged in May at Midway Island 
held during the later part of Fleet Prob- 
lem 16, but the fleets aircraft continued 
intense activites. The five patrol boat 
squadrons which flew non-stop from 
Pearl Harbor to Midway had returned 
by May 27. four of them stopping over- 
night at French Frigate Shoals. The 
planes from the carriers massed to- 
gether, some 200 strong, for the fleet’s 
return entry at Honolulu, for battle 
formation exercises held 1,300 miles 
south and west of San Diego, and for a 

into San Diego harbor on June 10. The 
two patrol boat squadrons which had 
flown up the coast to Dutch Harbor. 
Alaska, returned to southern California 
late in May. Scheduled for the summer 

patrol squadrons at Pearl Harbor, San 
Diego, and Panama, and concentration 
of all carrier craft at San Diego until 
late in August. 

Ashore, the month was marked by 
announcement that the first class of fly- 
ing cadets had been selected and was 
about to start training. Designed eventu- 
ally to add 500 qualified pilots to the 
Navy’s rosters, the cadet program will 
call a total of 750 candidates in six 
groups at intervals of a month for pre- 
liminary and elimination training at re- 
serve bases prior to entrance at Pensa- 


Incident Closed 

Final verdict on Congressional 
charges against Foulois 

Little over a year ago a House Mili- 
tary Affairs sub-committee investigat- 
ing aircraft procurement issued one re- 
port denouncing the Air Corps practice 
of awarding contracts by negotiation, 


followed it with a second demanding a 
complete overhaul of the Corps begin- 
ning with the removal of its chief, Maj. 
Gen. Benjamin D. Foulois. Strong and 
bitter was the committee’s resentment 
of that officer. He had, so thev 
charged: (1) violated existing laws in 
the purchase of aircraft and materials; 
(2) made an unsound estimate to the 
Post Office Department of the Air 
Corps' readiness to fly the air mail; (3) 
been guilty of incorrect, unfair and mis- 
leading statements in his testimony. 

Tersely, last month. Secretary of War 
Dern made public the findings of the 
Inspector General of the Army who had 
thoroughly investigated the charges. 
“The evidence adduced did not estab- 
lish that General Foulois violated exist- 
ing laws . . . there was no cause for 
censure in General Foulois’ opinional 
statement with regard to . . . the air 
mail . . . General Foulois did depart 
from the ethics and standards of the 
service by making exaggerated, unfair 
and misleading statements to a Con- 
gressional Committee." Approved by 
Secretary Dern, a reprimand to the Gen- 
eral on the third count. 

Corps Observations 

Items of interest from the Air 
Corps month 

A TOTAL of 163 students, 143 from civil 

Randolph Field, San" Antonio, as this 
year’s July class. Primary and basic 
stages of flight instruction will consume 
four months each. Successful gradu- 


Second Lieutenants followed by still an- 
other twelve months' service con- 
tingent on the availability of funds. 

Another step in carrying out the 
Baker Board’s recommendations has 
been taken in the new provision for 
standard flight tests at Randolph Field 
for officers who have been placed in a 
non-flying status and who object to that 
classification. 

The Wilcox bill, which in May was 
the subject of international comment 
when confidential testimony on its Ca- 

the press, last month passed the House 
without debate, was sent to the Senate. 

Development work at Wright Field 
on the Marvel fuel injector has resulted 
after years of experimental modifica- 
tions in the successful application of the 
device to several modern engines. Power 
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England 

No more Gipsy Moths. Empire 
Air Day. Expansion Plans 

After ten years of production, the open 
cockpit Gipsy Moth, standard through- 
out the Empire for training and sport 
flying, will be retired from regular pro- 
duction, according to announcement from 
the DeHavilland Aircraft Co. Some 
4,000 have been built. Heir apparent, 
the Hornet Moth, a side-by-side cabin- 
enclosed two seatcr biplane with folding, 
tapered wings. 

Reports on this year’s Empire Air 
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MAKE YOUR SELECTIDN 

GENERAtS 


COMPLETE 
AIRPLANE LINE 



Whatever your individual requirements may be, General 
builds a tire to fit the job. 

The revolutionary Streamline tire, originated and per- 
fected by General, is the latest development in airplane 
tire efficiency. Streamline tires are standard equipment on 
Army planes and widely used by the Navy. Other Stream- 
line tire users include Pennsylvania Airlines, Beechcraft, 
Bellanca, Seversky, Sikorsky and Kinner. 

General's High Pressure and Intermediate tires represent 
the utmost in safety and long service for these types of tires. 
Correspondence regarding your tire problems is invited. 


GENERAL TIRE & RUBBER CO. 

AKRON, OHIO 


BREDOUW-HILLIARD AERO- 
MOTIVE SERVICE, Inc. 
KANSAS CITY, MO. 


AIR ASSOCIATES 
NEW YORK, CHICAGO, 
LOS ANGELES 


IF IT’S - IT’S A GENERAL 
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Day, held late in May, labeled it the 
most successful yet Larger crowds 
turned out in spite of unfavorable 

selves in flying demonstrations and 
hangar exhibitions of equipment. 
Definitely it pointed to an equally suc- 
cessful Royal Air Force Display 
scheduled for June 29. 


The recent decision to expand the Air 
Force will require the enlistment and 
training of about 2,500 pilots and 20.000 
mechanics and unskilled men during the 

sought by next April. Meanwhile the 
aircraft program is being substantially 
speeded. First step, simplification of 
procurement procedure. 


Work in Progress 

Bellanca reorganizes. Atwood plane completed. Other 
items from the industry. 


Aggressive sales work, an enlarge- 
ment of the plant, more emphasis on 
military plane production, are expected 
to follow a reorganization of the Bel- 
lanca Aircraft Corporation announced 
last month. Temple N. Joyce, ex-Navy 
flyer, once with Curtiss, later president 
of Berliner-Joyce and executive of Gen- 
eral Aviation, becomes president. Guis- 
seppi M. Bellanca becomes chairman of 
the board. Substantial additional financ- 
ing is understood to have been effected 
from New York sources. 

Curtiss Aeroplane and Motor at Buf- 
falo, well under way on its new $2,700,- 
000 navy contract, has reemployed over 
600 men. Chief development interest 

dergoing flight test. A low-wing mono- 
plane. all metal, with glass inclosed 
cockpit, bomb compartments in the 
wings and retracting landing gear, the 
ship is powered with a twin row Wright 
Whirlwind, is said to be faster than 

A promising new method of construc- 
tion is incorporated in the new light 
plane flight-tested last month at Mil- 
ford, N. H„ by Clarence Chamberlin. 
Conceived and built under the direction 
of Harry N. Atwood, pioneer flyer, de- 
signed and stress analyzed by Prof. 
Otto C. Koppen and Joseph S. Newell 
of M.I.T., the little low-wing Aeronca- 
powered monoplane weighing but 800 
lb. gross, is reported to have made 120 
m.p.h. in its initial flights. Each of its 
basic parts; cantilever wing, fuselage, 
ailerons, and tail surfaces is built as a 
single integral unit (without bolts, 
struts or wires) from a material called 
Duply. Thin strips of wood are im- 
pregnated under heat with a thermo- 
plastic material then woven, basket 
fashion, around wooden forms. Form 
and covering are then cooked by a 
steam process, welding the veneer and 
plastic together. 

Kollsmau Instrument Co. has estab- 
lished a factory branch to handle the 
company’s business west of the Rocky 
Mountains, at the Grand Central Air 
Terminal, Glendale, Cal. C. Charles 
Crockett, for several years an engineer 
at the Brooklyn plant, is in charge. 


Bendix Aviation has acquired the as- 
sets and good will of the Hurley- 
Townsend Corporation, manufacturers 
of aircraft spark plugs, will merge them 
with its subsidiary Scintilla Magneto 
Co. Transfering the manufacture of 
H-T plugs to the Scintilla plant at Sid- 
ney, N. Y., the company announced it 
would shortly place on the market a new 
line to be known as the Bendix H-T, 
would merchandise it through regular 
Scintilla distributors and service sta- 


U hat’s Around 


T HE present trend of public 
works policy is favorable to the 
kind of job that has to be done on 
airports, but there is little chance 
of a general allotment of $58,000, s 
000 or any other large sum for air- 
port purposes. Projects will prob- 
ably be approved individually, and 
only as complete data are submitted. 
The total amount for airports may 
approach $15,000,000, is unlikely 
to go higher. 
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above the corresponding 1934 le 
Opportunities for flying schools will 
be increased accordingly. 

The Mead-McKellar bill should 
become law by the time this issue 
\viation appears • 




eafter. The Inter: 


Commission ! 
much to do before complete recom- 
mendations on compensation in ac- 
cordance with the new law can be 
ready, and the first orders revising 


of payment upwar 

most absurdly underpaid li 
to issue about Sept. 15. 

Plans for allotting new funds for 


;s ought 


Financial 

Aviation Corp. distribution. United 
Airlines, Waco quarterly reports 

lx compliance with the Air Mail Act, 
Aviation Corporation last December de- 
livered the stock of its operating com- 
panies to stockholders’ trustees. Re- 
cently announced is a plan, effective 
July 1, for the distribution of those 
holdings. For each old Aviation Cor- 
poration share (par value $5) one new 
share in Aviation Corporation (par 
value $3), one tenth share in American 
Airlines, one twentieth share in 
Canadian Colonial. 

United Airlines reports for the first 
1935 quarter a gross revenue of $1,- 
664.828, an increase of $144,316 over 
income for the same period last year but 
still insufficient to prevent a loss, which 
amounted to 40.9 cents a share. A 
breakdown of the gross income figure 
showed as sources: passengers and ex- 
cess baggage $762,672: express $50,131 ; 
mail $689,793; miscellaneous $162,232. 

Waco’s quarterly statement lists net 
sales $103,305; cost of sales $96,181 ; ad- 
ministrative, selling and engineering ex- 
pense $60,812; other income less deduc- 
tions $1,653; net loss for period $52,035. 


That Corner? 


trans-Pacific air mail service are 
likely to be upset by the uncertain 
status of the Post Office demand for 
a 25 per cent reduction in Pan 
American Airways’ compensation. 

The Wilcox air base bill, having 
passed the House, will find much 
harder going in the Senate. It has 
a fair chance of getting through 
this session, but only a fair one, and 
preparations to start work on new 
bases are very unlikely. It is al- 
most certain that there will be no 
public works money available for 

Further legislation on the Re- 

improbable. A military equipment 
export-license law is likely to pass. 

The estimate of summer trans- 
port traffic made last month, though 
far above anything in past years, 
must already be revised upward. 
Present indications are for an 
August high of about 35.000.000 

the hest summer month previous to 
1935. and for a 1935 total of 330,- 
000,000 passenger-miles. 50 per 
cent above 1934.— E.P.W. 
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NEW YORK • BOSTON • WASHINGTON • MIAMI 
NEW ORLEANS • DALLAS • WEST TOAST 


S TINSON Trimotored Airliners, operated by 
American Airlines, have reopened a great 
transportation market in the five pros- 

A year ago Kalamazoo travelers lacked fast air 
service. If they wished to visit New York they gen- 
erally used the railroad. Result, they lost time and 
the Airline lost revenue. 

Now the people of all five cities may leave home 
or office at the close of the day, are speeded to 
Detroit on American Airlines’ Stinson Trimotored 
Airliner, make quick connection there with a through 
plane and arrive in New York at 10:20 P.M. 

They may leave home in the morning, spend the 
day in Chicago and return home in the evening, or 
make fast connections at 
Chicago arriving in St. 

Louis, Louisville, Tulsa or 
Oklahoma City that after- 
noon; in Atlanta, New Or- 
leans, Miami, Dallas or Ft. 

Worth that evening and in 
Los Angeles in time for 
work the next morning. 


This fine service has been made possible by the 
Stinson Trimotored Airliner, fastest of its type in 
America, and built specially to give high-speed serv- 
ice on frequent stop runs and to “Parallel Feed” the 

“Parallel Feeding" means providing modern high- 
speed service to hundreds of important cities on 
main Airlines which are now neglected or poorly 
served. These cities are entitled to and will support 
better service, just as Kalamazoo and its sister cities 
have responded to the time saving schedules made 
possible by Stinson Airliners. 

To better serve their territories Delta and Central 
Airlines have ordered fleets of Stinson Trimotors and 
will shortly inaugurate the 
fastest services between 
Dallas, Tyler, Shreveport, 
Monroe, Jackson, Merid- 
ian, Birmingham and At- 
lanta; and between Detroit, 
Cleveland, Akron, Pitts- 
burgh and Washington. 



THE STINSON TRIMOTORED AIRLINER. AMERICA’S FASTEST 
AND MOST ECONOMICAL TRIMOTOR 


STINSON AIRCRAFT CORPORATION 

WAYNE, MICHIGAN • C.S.A. 
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The Successful 
Sealing Compound 
For Aviation Use 

+ DEVELOPED FOR THE 
U. S. ARMY AIR CORPS 

©* 

STOPS LEAKS PERMANENTLY 

OIL - GAS - WATER - STEAM - AIR 

Throughout the aviation industry, Fostoria TiteSeal 
is the specified sealing compound for engine ap- 
plication. Originally developed for the United 
States Army Air Corps, Fostoria TiteSeal has com- 
pletely provided a permanently leak proof sealing 
compound for the severe requirements of aviation 
use. Fostoria TiteSeal seals perfectly against oil, 
gas, water, steam and air. It will not dry out. It is 
indestructible. Heat and solvents have no effect. 
It grips tightly even under the most severe vibra- 
tion. It will not shrink, crack or crumble. For every 
leak sealing requirement, Fostoria TiteSeal pro- 
vides these exclusive advantages. It is the only 
successful material for aviation use. 

I NOW USED BY leading airplane motor 
manufacturers, air lines everywhere, and the 
United States Government. 

THE FOSTORIA PRESSED STEEL CORP. 

Fostoria, Ohio 

SEAL TIGHT wm. TITESEAL 

Indestructible — Non-Hardening — Non-Solvent — 
Tight-Gripping — Heat-Proof — Vibration-Proof — Will 
Not Shrink, Crack or Crumble. 


Simple... 

Compact... 

Sturdy 



Complete, *119.50 

RCA Receiver Models AVR-7, 7 A 

S HIPS must have radio today — but it must be reliable, 
economical, light, strong, sensitive, self-contained. The 
new RCA Models AVR-7 and AVR-7A Aircraft Receivers 
meet all these requirements. The price of $119.50 includes 
tubes, power supply, headphones and all connecting cables, 
making these the lowest-priced aircraft receivers of proven 
merit available today. AVR-7 offers the beacon and enter- 
tainment bands; AVR-7A, the beacon and communication 
bands. Installation is simple and quick. There are only 
two units, each mounted by means of four screws. 
AVT-3A AIRCRAFT TRANSMITTER 

Made to the same strict high-quality specifications. Complete in 
a single unit including dynamotor power supply. Operates on any 
three pre-specified frequencies (selective in flight), between 2000 
and 6500 kilocycles. Power, 20 watts. Permits transmission on 
CW, modulated CW, and 100 S modulated telephony. 
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• ALABAMA — Gadsden's new muni- 
cipal airport at Centre was dedicated 
May 25 and 26 with a well attended air 
show. . . . The Aviation Supply Divi- 
sion of the Montgomery School of 
Aeronautics, which has been doing an 
active business in parts and accessories, 
reports the sale of a new Fairchild 24 
to Jack Forshner of Greenwood, Miss. 
Salesman, L. L. Brabham. ... The 
Sylacauga Aviation Club has been 
organized with twelve members signed 
up for flight training. Instructor, Wil- 
liam A. Hood of Auburn. 

• ALASKA — Alaska Transport, Inc., 
has been formed in Juneau to take over 
the seaplane and other assets of the 
now defunct Panhandle Air Transport 
(Patco). Sheldon Simmons will be 
pilot-manager of the new charter serv- 
ice. . . . Herbert Munter formerly of 

Ketchikan with a Waco cabin plane. 
. . . The Department of Commerce has 
formulated a plan to build fields with 

routes which would form an airway 
network over the whole Alaskan Terri- 
tory south of the Arctic Circle. Total 
first cost $2,000,000. Simultaneously 
the Department of the Interior plans 
to expend $371,000 in the construction 
of numerous intermediate and feeder 
airports for the network. 

• ARIZONA — A large delegation of 
flyers and planes from Phoenix Sky 
Harbor flew to Ernest A. Love field 
at Prescott to take part in the Memo- 
rial Day airmeet there. Paul Odneal 
won the spot landing contest. . . . The 
Grand Canyon Airlines has applied for 
permission to establish a daily sched- 
uled service between Tucson and Salt 
Lake City via Phoenix and Prescott. 
Proposed equipment, two Lockheed 
Orions. . . . Work is being pressed at 
Safford on improvements to the mu- 
nicipal airport runways. A private 
hangar is being constructed by Jack 

• ARKANSAS— The program for the 
improvement of the Little Rock air- 
port. which was hastened to permit the 
use of the field by American Airlines’ 
new equipment, is now completed with 
the exception of the placing of obstruc- 
tion lights on neighboring oil mill 
smokestacks. . . . The Little Rock 
Flying Club has been making active 



use of its ship, Walter Beroset acting 


• CALIFORNIA — A large number of 
planes from all over the state and a 
squadron of Air Corps bombers turned 
out for the annual Legion airmeet at 
Fresno late in May. . . . Airshows 
also marked the dedication of the 
Oroville airport June 1 and 2 and of 
Ralph Field at Sonora June 15 and 16. 
. . . Clover Field groups have re- 
cently added substantially to their fly- 
ing equipment. David Elmendorf, a 
Weddell-Williams racer. Pacific Air 
Service, an Aeronca. National Flying 
System, an Eagle. Clover Field Fly- 
ing Club, a Stinson. Lloyd Larive a 
Meteor trainer. A massed flight of the 
volunteer air squadrons of the Sheriffs 
of San Diego and Los Angeles was 
scheduled for June 9: Itinerary: 

Oceanside, Agua Caliente, the San 
Diego Exposition. . . . Peter Dana, 
Ryan School graduate, completed a 
flight May 23 from San Diego to 
Boston, Mass. It was his seventh 
transcontinental crossing flying his own 
plane. ... A touring group has been 


formed as the Stockton Aeronautical 
Association. First cruise, to Monterey 
and return, early in June. . . . Airport 
improvement projects awaiting Relief 
Administration action last month were 
reported from Stockton, Benton 
Field, Fontana, and Hollister. . . . 
Because of litigation over the city's 
lease to the property SERA authorities 
have withdrawn support from the work 
in progress on Los Angeles Municipal 
Airport. The project will probably be 
completed directly by the city. 

• COLORADO— A campaign to have 
the Air Corps technical school, now 
located in Rantoul, III., moved to 
Denver which has been vigorously 
pushed for several months by various 
civic bodies, reached its first major 
objective late in May when Denver 
citizens voted bv a large majority for 
a $750,000 bond issue to raise funds 
for the purchase of a site. Final suc- 
cess depends upon Congressional ap- 
proval. . . . The Colorado National 
Guard has filed application for $150,000 
with the Public Works Administra- 
tion. for the construction of a hangar 
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and an administration building for 
the Twentieth Observation Squadron. 
Granting of the funds will probably 
mean a move for the squadron to the 
Municipal Airport from its present 
quarters at Lowry Field. 

• CONNECTICUT — Among the 
judges at the air meet held at Brainard 
Field, Hartford. June 16, was ex-Gov- 
ernor Trumbull, active sportsman-pilot. 
. . . Ted White, last year in charge 
of the Lcbannon Valley (N. Y.) air- 
port. has been appointed manager of 
the field at Canaan. . . . The present 
session of the state legislature is con- 
sidering a bill reducing the tenure of 
office of the state's six avaiation com- 
missioners from five to three years. 
. . . Funds have been made available 
for the improvement of the runways at 
Mollison airport in Stratford. 

• DELAWARE — Richard C. duPont 
of Wilmington has opened theBowlus- 
duPont School of Gliding at Wings 
Field near Ambler, Pa. . . . The Wil- 
migton Chamber of Commerce has 
leased Bcllanca Field at Dundalk, Md„ 
to the Bureau of Air Commerce for $1 
a year, the Bureau agreeing to operate, 
maintain, and repair the field’s lighting 

• FLORIDA— Maj. A. B. McMullen, 
director of the Aviation Division of 
the State Road Department and of the 
Aviation Division of the Florida 
FERA, has prepared a report which 
is not only a record of the past 


year's achievements but a comprehen- 
sive ten-year plan for the develop- 
ment of Florida's aeronautical facilities. 
Highlights : Present usable airports, 

120 of which 48 are being enlarged 
or improved; 14 additional are under 
construction; ultimate quota 197; pres- 
ent air markers. 380; ultimate quota 
700, 60 to be illuminated ; recommenda- 
tions for increased hangar facilities, 
lighting, radio, education and promo- 
tion, scheduled services, mapping and 
meteorology. In appreciation for Ma- 
jor McMullen's efforts the Florida 
House of Representatives has passed a 
resolution of commendation. 

• GEORGIA— F. M. Tcston and C. X. 
Roberts have been given permission by 
the City Council to erect a small hangar 
at the Savannah municipal airport. 
. . . Alarmed by the possibility that 
Macon may be dropped as an airmail 
stop, authorities of that city are con- 
sidering extensive improvements of Mil- 
ler Field. 

• ILLINOIS — The city of Monmouth 
has purchased the hangar at its munici- 
pal airport from the trustees of the now 
defunct Midwest Airways Corps and 
plans to renovate it and the field's 
lighting facilities. . . . Two more pri- 
vately owned planes, a Command-Aire 
and a Travel Air, have been added to 
the eight already quartered at the 
Moline airport. ... In spite of recent 
adverse report by an investigating com- 
mittee, the proposal to build an island 
in Lake Michigan to be used as a 
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Chicago air terminal continues to be 
considered. The city’s Aldermen re- 
cently voted 40 to 2 for a resolution 
urging such a prospect. . . . Arthur 
Carnahan, acting manager of the 
Bloomington airport, has recently pur- 
chased an Acronca, raised the number 
of planes at the field to six. . . . The 
Decatur Flying Service has purchased 
a tri-motor formerly used by Ameri- 
can Airlines. . . . L. P. Bonfoey of 
Quincy, for two years chairman of the 

made a colonel on Governor Horner’s 
personal staff. ... A flying club with 
30 members has been organized at 
Rockford. G. Andrew Rives will serve 
as instructor. 

• INDIANA — The new Purdue Air- 
port at Lafayette witnessed its first 
airmeet late in May when stunt flyers, 
sportsman pilots and several service 
squadrons participated in a program 
sponsored by the local Legion post. 
. . . Forty-seven planes, largest number 
in recent years, had joined the seventh 
annual Indiana Air Tour as it left In- 
dianapolis June 17. 

• KANSAS — George Harte. who until 
recently operated the Harte Air Service 
from the Central Avenue airport, has 
moved his company to the Wichita 
municipal field. Purchasing and reno- 
vating the stucco hangar at the east 
side of the field, Harte who also acts 
as test pilot for Cessna and Beechcraft, 
will continue his school, charter, hop, 
and servicing activties, is expected to 
add materially to the volume of the 
field’s business. 

• KENTUCKY— A fund of $9,000 is 
being raised for a complete lighting in- 
stallation for the new municipal airport 
at Lexington. Fayette County has 
already appropriated $3,000 as its share 
of the project. 

• LOUISIANA — The campaign which 
started in April to raise funds for a 
specially designed propeller for the 
Delgado Maid, the racing plane huilt 
by the Delgado Trades School, has been 
enlarged in purpose to include the pur- 
chase of a new engine. Enlisting 
luncheon clubs, civic groups, and 
alumni, the planes sponsors are now 
seeking $7,500. 

• MAINE — Portland’s newly com- 
pleted Stroudwater airport has become 
increasingly active. Pilot Francis G. 
Pond has soloed one of its first students 
and its beacon has been used for a night 
landing. . . . June 15 has been set for 
the opening of activities of Bar Har- 
bor’s municipal field at Trenton. 

• MARYLAND — A crowd of 3,000 
turned out for the Decoration Day meet 
at Curtiss Wright Field, Baltimore. A 
National Guard, squadron staged a mock 
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H-T AIRCRAFT 
SPARK PLUGS 

MADE BY SCINTILLA MAGNETO CO., INC. 

S CINTILLA engineers have developed a new spark plug 
for aircraft engines, having many features not hitherto 
seen in spark plug practice. This will shortly be placed on 
the market in types adapted to leading aircraft engines. 

In addition, the assets and manufacturing facilities of the 
Hurley-Townsend Corporation have been acquired and 
will be re-located at the Scintilla plant in Sidney, N. Y. 
This enables the Scintilla organization to supply a complete 
line of aircraft engine spark plugs for every requirement. 


The merchandising of these spark plugs to the trade will 
be handled by Scintilla Aircraft Magneto Distributors and. 
Service Stations, which are located at most of the large air- 
ports and at other points throughout the country. 


The addition of spark plugs to the present line of aircraft 
magnetos, battery ignition, switches, etc., is a logical de- 
velopment which will enable Scintilla to serve the aircraft 
industry even more effectively than in the past. 


SCINTILLA MAGNETO CO., INC. 

(Subsidiary of Btndix Aviation Corporation) 


SIDNEY, N. Y. 
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demonstrations, including a tied-hands 
piloting act by John Crowell. There 
was a group parachute drop, and sev- 
eral races. Sponsoring the meet was 
the Maryland Flying Club, recently 
formed from a union of the Baltimore 
Flying Club and the Chamber Club. 
Dr. Herbert Schoenrich is serving as 
president. 


• MASSACHUSETTS — The definite 
abandonment of Bowles airport at 
Springfield is underway as the sur- 
veyors for the horse racing syndicate 
arrived early in June to make layouts 
for grandstands, track and stables. 
American Airlines have already dis- 
:ity. The 


e to the 
lorological s' 


seronautical authorities are considering 
banning all flying from the remainder 
of the field during race meets. . . . 
Meanwhile a campaign has been started 
to increase the runways of Barnes 
Field at nearby Westfield to permit 
full airline operations. . . . The 

Springfield Commercial airport, third 
field in the district, was the scene May 
26 of an airmeet attended by 10,000. 
Prominent participants: Richard King 
of Amherst, high scorer in the recent 
inter-collegiate meet, Al. Williams. 
Mrs. Theodore Kenyon and a large 
99-er delegation, squadrons from the 
Massachusetts and Connecticut National 
Guard. . . . $30,000 of FERA funds 

of the field' at Turner's Falls. . . . 
Clark Field at Hanover is being en- 
larged to 92 acres, will have a new ten 
ship hangar. The Weonit Flying Club 
which formerly operated at Dennison 
moved to Clark. 


• MICHIGAN — A total of 85 airport 
projects has been submitted to the 
State Planning Commission by the 
State Board of Aeronautics. About 
half are for the construction of entirely 
new fields, the rest for improvements 
on existing airports. The Board has 
also launched a campaign to have roads 
leading to airports better marked for 
the convenience of autoists. ... The 
improvements at Grand Rapids airport 
came in for commendation from GHQ 
General F. M. Andrews when he visited 

carried out from that point by 38 
planes from Selfridge Field. . . . The 
dedication of Bishop airport at Flint 
in May was marred by the crash of a 
tri-motored Ford from Detroit, killing 
Theodore E. Knowles, detroit operator, 
and two passengers. . . . William 

Brown, manager of the Mattson Flying 
service at Sault Ste. Marie, and in- 
structor in the local ERA ground 
school, has signed over half his first 
class of 23 students for flight instruc- 
ton. Several plan to take a complete 


• MINNESOTA— The Superior Avi- 
ation Club of Duluth, formerly the 
Thunderbird Flight, have elected Clif- 
ford Canfield president for the coming 
year. Robert Johnson will serve as 
vice-president, William Omberg as 
secretary-treasurer. . . . The Duluth 
Aviation Club has established a pro- 
gressive fund to further the develop- 
ment of aviation in that region. First 
project: to set up boundary lights at 
the Williamson-Johnson airport. . . . 
The town of Worthington will pur- 
chase a quarter section of land to be 
made into an airport. . . . Jerry John- 
son, Minneapolis parachutist, made 
fifteen consecutive jumps on June 8 at 
the Wold-Chamberlain airport, thereby 
setting a new world record. 

• MISSISSIPPI — Algene Key. man- 
ager of the Meridian airport, and his 
brother Fred, who last year made two 
attempts to break the official refuel- 
ling record of 553 hr., took off June 4 
for a third attempt in their Robin, "Ole 
Miss” remained in the air until July I, 
(653 hours, 34 minutes), thereby passed 
all marks, official or otherwise. 

• MISSOURI— Flood waters from the 
Kaw River early in June cut seriously 
into the bank protecting the Kansas 
City airport, caused TWA to prepare 
all its equipment for quick evacuation. 
Energetic measures by Army engineers, 
a gradual recession of the waters re- 
lieved apprehension. . . . Lieut. C. D. 
Dailey, formerly a TWA co-pilot, has 
been named manager of the Kansas 
City airport to succed Roy Farrell who 
has served in that capacity since 1927. 
Farrell will enter active service with 
the army. ... The State Highway 
Commission will widen and pave the 
highway between St. Louis and 
Lambert-St. Louis municipal airport 
this summer, in a move to render more 
accessible the field upon which the city 
has spent $3,000,000 during the last 
three years. . . . Poplar Bluff dedi- 

May. . . . Springfield is planning to 
add to and improve its airport in order 
to regain air-mail service. Work will 
be started as soon as relief funds be- 
come available. 

• MONTANA — Carl Christenson has 
organized the Butte Flying Service 
and will operate a school, hop and 
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charter service at the municipal airport 
occupying the hangar formerly used by 
the Butte Aircraft Corp. Equipment 
nucleus, one Kinner-powered Fleet. . . . 
Missoula dedicated its newly improved, 
newly lighted airport on May 19. The 
meet and exercises were attended by 
more than 5,000 spectaotrs. 

• NEBRASKA — The state legislature 
has passed a bill for the regulation of 

Outstanding provisions: A commission 
of five to serve without pay, but who 
will name an executive secretary whose 
salary will be $4,000 a year; the com- 
mission may purchase an airplane for 
its use: it shall draw rules and regula- 
tions which conform to those of the 
Department of Commerce and enforce 
same ; it has the power to condemn and 
cause the removal of obstructions to 
flight in and about airports; all pilots 
must hold federal licenses ; airplanes • 
will pay the regular state gasoline tax 
of 4 cents a gallon, the entire proceeds 
to go toward the maintenance of the 
commission (estimated at $25,000 a 
year) flying schools are exempted but 
airlines cannot avoid the tax because of 
a new port of entry law; airports and 
schools to pay a $2 a year fee. 

• NEVADA — Carson City held a 
public celebration in honor of the open- 
ing of its newlv improved airport on 
June 3. 

• NEW HAMPSHIRE — The Aero 
Club of New Hampshire was organized 
June 2 at Milford, some 50 air enthu- 
siasts from all over the state taking 
part in the meeting. Purpose, to promote 
aviation and its general utilization 
throughout the state. Officers: Mayor 
Alvin A. Lucifer of Nashua, presi- 
dent; Harry N. Atwood of Greenfield, 
honorary-president; Horton Chandler 
of Concord, vice-president; Fred L. 
Clark of Nashua, secretary-treasurer. 

. . . Extensive improvements will be 
made at the Concord airport with re- 
cently granted relief funds. 

• NEW JERSEY — Maj. Robert L. 

Copsey of the National Guard has been 
appointed aeronautical consultant for 
the city of Newark. . . The Division 

Aviation Flying Club is acquiring an 
Aeronca to use at the Newark airport. 
... On June 15 a meet was held at the 
Jersey City airport, sponsored by the 
local Y.W.C.A. 

• NEW YORK— Among the last of the 
bill passed by the 1935 legislature, 
signed by Governor Lehman was the 
Feld bills, appropriating $15,000 for the 
expenses of the State Aviation Com- 
mission. . . . The fleet of planes based 
at the Schenectady airport has been 
increased by two since last season. 
Both new planes are Wacos. . . . 
Sidney Airways, local operating com- 
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ALL AMERICAN AIRCRAFT SHOW 

DETROIT — JULY 20 to 28th INCLUSIVE 


BERRYLOID FABRIC 
REJUVENATOR 


BERRY BROTHERS 


STAINLESS STEEL 
AIRPLANE PARTS 

manufactured by 

FLEETWINGS, INC. 

WING RIBS 
WING BEAMS 
CONTROL SURFACES 
GASOLINE AND OIL TANKS 

have proven after years 
of service in the Tropics 
and salt water operations 
to be corrosion proof. 


A S the date of the All-American Aircraft Show 
. draws nearer, there is every indication that this 
show will be a true pageant of aeronautical progress. 
Manufacturers of planes, engines, propellers, acces- 
sories and supplies, alive to the need of showing 
their advanced products, are daily evincing greater 
enthusiasm. 

Matching their interest is the keen desire of the 
private plane owner, sportsman pilot and business 
executive to see grouped together a 1935 showing of 
aviation’s newest and greatest achievements. 

The aircraft industry sees in this show an opportunity 
to feel the pulse of aeronautics in the most definite 
and direct way possible. Proof of this is the fact 
that 5 weeks before the show 60% of the available 
space had been assigned. 

Join this aviation jubilee, the industry’s greatest 
1935 round-up. 
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pany, has announced tentative plans to 
operate a feeder line over the route — 
Watertown, Syracuse, Cortland, Elmira, 
Binghamton, Norwich, Sidney, Oneonta 
and Albany . . . The New York State 
Airport Managers Association met in 
Syracuse on June 4. Chief topic of 
discussion, the standardization of serv- 
ice charges throughout the state. . . . 
Plans for an airport at Saratoga 
Springs are being rapidly pushed. . . . 
W ork has been resumed on the runways 
of Amboy airport, Syracuse. . . . 
Russell Holderman, president and 
general manager of Donald Woodward 
airport near Rochester, has purchased 
a Stinson to bring his fleet to six planes 
and a glider. On June 2. cut loose in a 
glider from an airplane tow at 7,000 ft., 
he executed 50 loops before landing, 
claimed an unofficial record. Relief 
funds of $150,000 are being sought for 
the improvement of the field. 

• NORTH CAROLINA — M. E. Gre- 
vemberg and E. S. Barbeau have been 
carrying out an experimental aerial 
survey of Wake County from Raleigh 
airport. Object, to test the effective- 
ness of such work in checking farmers’ 
compliance with AAA agreements. . . . 
The Carolina Aero Club held their May 
meeting at Wilmington, its June 
meeting in Lumberton. Plans are be- 
ing formulated for a state wide air 
tour. . . . $5,000 has been allotted for 
planting Miller Field, at Winston 
Salem in Bermuda grass. 

• OHIO — A campaign is underway to 
have Youngstown acquire and improve 
Watson airport. . . . Helen Johnson 
will be in charge of flight instruction 
at Lunken airport, Cincinnati, this 
summer for the Vermilya-Huffman 
Company. . . . Russel Moore, manager 
of the Dayton airport, was winner of 
the speed race at Wilmington, June 9. 

• OKLAHOMA— Plans for the Tulsa 
S outhwest Air Races scheduled for 
June 29 and 30 claimed front page at- 
tention all during the month. Lee Miles 
had definitely entered, the municipal 
airport was made available by the Park 
Board, a grandstand was underway. 

. . . 10,000 turned out to see an air- 
show at the Oklahoma City airport 
late in May. 

• OREGON— The Sportsman Pilots of 
Oregon made their first tour to Albany 
on May 25, with a total of twenty 
planes taking part. . . . T. Claude 
Ryan, head of the Ryan Aeronautical 
Company, made delivery last month of 
a new Ryan S-T to Leonard R. Peter- 
son, Inc., at Boeing Field. Seattle. 
The Peterson Company will be distrib- 
utors for the ship there. . . . The Com- 
mercial Aircraft Company, at Swan 
Island, Portland, has been awarded an 
approved school certificate by the De- 


partment of Commerce. It is operated 
in conjunction with the Oregon Insti- 
tute of Technology. . . . The Pro- 
fessional Airmens Association of Ore- 
gon which now has 31 members has 
drawn up a code of pay for aviators 
as follows: Monthly salary, $250; or 
$100 base salary with $3 per hour for 
dual instruction and $1 per hour for 
solo supervision. Straight hourly rates : 
$5 for dual instruction ; $7.50 for haz- 
ardous flying, including stunting; $2 
per hour for solo supervision. Pas- 
senger flights 33J per cent of gross to 

• PENNSYLVANIA— Johnson Field, 
newest airport in the Pittsburgh dis- 
trict, was opened in May. . . . Sun- 
bury airport held its fifth annual meet 
May 25 and 26. . . . A meeting of the 
Bradford Pilots was called for June 17 
to plan an airmeet for that district. . . . 
$38,000 of L.W.D. funds have been 
made available for improvements to the 
Coatesville airport. . . . Work has 
been resumed on the suspended works- 
relief project at Waynesboro municipal 
airport. . . . Jesse P. Jones has been 
appointed manager of Lancaster's 
newly enlarged airport. . . . Scott Co- 
hick, who has been serving as tempo- 
rary manager of Harrisburg airport, 
has been transferred to Indianapolis by 
TWA. William B. Moore has been 
made permanent manager. . . . Guy 
Miller, manager of Wings Field, 
Philadelphia, reports the sale of a 
new de luxe Waco to Col. Robert 
Montgomery. 

• RHODE ISLAND — The work of 
laying the concrete runways was begun 
last month at the state airport at 
Hillsgrove as bids were sought for 
extensive additional lighting equipment. 

• SOUTH CAROLINA — The new 
state commission has named J. P. 
Williamson of Greenville chairman, 
Dexter C. Martin, also of that city, 
director of state aviation. . . . The 
Hawthorne Flying Service of Char- 
leston has acquired a Taylor Cub for 
the use of the seven students now 
enrolled. . . . B. P. Parish, manager 
of the Columbia municipal airport, has 
purchased two Taylor Cubs bringing 
the total of planes used at the field to 

• SOUTH DAKOTA — State College 
at Brookings has been authorized to 
establish a two-year trades course for 
training aviation mechanics. 

• TENNESSEE — Curtiss Holmes, 
manager of Lovell municipal airport 
at Chattanooga since its opening five 
years ago. has resigned. . . . Sports- 
men pilots of Memphis have organized 
the “Dawn Patrol” plan to meet regu- 
larly for Sunday morning flights. . . . 
The state aviation commission, practi- 
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cally inoperative because no funds are 
provided for its operation or for salary 
of the director it is emplowered to ap- 
point, is making an attempt to secure 
funds for its use from the state author- 
ities. ... A delegation of city officials 
from Nashville traveled to Washing- 
ton last month to arrange funds to en- 
large the municipal airport. 

• TEXAS — Limited by army regula- 
tions in the amount of time they can 
build up on service equipment, ten 
members of the 36th division based at 
Houston has formed the Ace in the 
Hole Flying Club, purchased a Taylor 
Cub. . . . San Antonio observed 
Aviation day on May 18 with a meet 
and an exhibition of some 40 types at 
Winburn Field. . . . W. P. Luse, 
Eustis Myers and P. Paulson have 
incorporated a new operating company 
as the Oil Field Airlines of Dallas. 

• VERMONT — Burlington has is- 
sued bonds for $21,100 to be spent as its 
share of the extensive improvements 
being made to the airways of the mu- 
nicipal airport and the construction of 
the field’s administration building. 

• VIRGINIA — The University of Vir- 
ginia Aviation Club has elected Howard 
Edwards, president and W. R. Franke, 
vice-president and secretary-treasurer. 
Flying instruction has been started in 
a plane belonging to Franke. . . . The 
Flight Club of William and Mary Col- 
lege was planning to send a plane and 
delegation to the National Intercollegi- 
ate Flying Meet at Purdue, Ind., on 
June 22. . . . Nearly 10,000 turned out 
at Roaxoke May 26 for an airshow. 
Clayton Lemon, cooperator of the field, 
has purchased a new Waco cabin plane. 

. . . The lighting of the Washington- 
Nashville route has been completed, was 
scheduled to be turned on June 15. . . . 
Extensive improvements are planned on 
airports at Pulaski, Newport News, 
Winchester, and Petersburg. 

• WASHINGTON — The Spokane 
F lying Club has purchased a Student 
Prince trainer from Richmond Rankin 
of Portland, Ore. . . . Walla Walla 
held a successful air show late in May, 
as did Spokane on June 2. 

• WEST VIRGINIA — The Kanawha 
Flying Club of Charleston flew 115 
hours in the club’s new Aeronca dur- 
ing the first three weeks after its de- 
livery in May. . . . Improvements at 
the Elkins airport to cost $50,000 
have been approved by work-relief au- 
thorities. . . . Dedication of Parkers- 
burg’s municipal airport, upon which 
$60,000 has been spent in a fourteen 
months project, was scheduled last 
month. . . . Charles E. Hanst, state 
aviation inspector, has opened a flying 
school at the Tri-Country airport near 
Clarksburg, will use a Fleet trainer. 
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THE NEW PORTERFIELD 

Announcing . . . 

the first 70 horsepowered 
airplane with 90 to 100 
horsepower performance — 
the first plane of this type 
to sell for under S3, 000. 

Read these typical voluntary 
testimonials out of approximately I 
received : 



Write Now for full informalion 


|M| 


* TAKE NEW TRAILS TO PORTS OF PLEASURE 







ite ship to endless water airports. North — 
lakes and wooded solitude teeming with fish 
and game. South — the sunlit Spanish Main 

changeable with wheel landing gear. Write for complete prices and details. 


EDO 


If there is anything you want — 

or something you don't want that other readers 
of this paper can supply — or use — advertise in the 

Searchlight Section 


USE AIR EXPRESS FOR RUSH DELIVERIES 


STANAVO 




fl 


AVIATION GASOLINE 
AVIATION ENGINE OIL 


ROCKER ARM GREASE 
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50 young men 

will start the world’s finest 
aviation courses 



F IFTY young men from all 
over the world will select 
the Boeing School and be ap- 
proved for enrollment this July. 

These men wil l graduate with 
definite advantages over other 
n who choose merely 




worthwhile jobs and promotion. 

To those who can meet Boe- 
ing’s requirements, we offer the 
highest type of technical training 
. . . under 1 8 instructors . . . with 
the finest shop, laboratory and 
flying equipment. 

Boeing offers a wide, complete 
range of practical courses ranging 
from a nine-month ground course 
at a tuition cost of JS6oo. 

The Bocine Airline Pilot and Op- 




“a flying school. ” 

Enrollment is restricted at 
Boei ng. Our standards require that 
each student receive individual at- 
tention from faculty members. We 
believe tbit to be the first essential in 
aviation training. That’s why we 
limit enrollment. 

We want students who are 
likely to “go places” in this high- 
ly competitive industry. And 
make no mistake about/vbr.- Avia- 
tion offers real opportunities, yes; 
but as in any field where the re- 
ward is great, the aspirants are 

BoeingSchool refuses to“guar- 
antee” jobs to its graduates; we 
do not believe any school can 
honestly promise placements. 

But this we do promise — if 
you can make good at Boeing, 
you will be better equipped than 
the average to earn your way to 


NEXT RE GULAR ENROLLMENT JULY 1 

Boeing School of Aeronautics, Dept. N-7. Airport, Oakland, California 

□ Transport Pilot ° *| r * lne Mechanic □Special AUUneVllo" 
r- i - • , ,, □ Airline Operations ,r„ T»jtinrf FlAr, W</ 

im te om ot Q Airline ['[lot and □ Home Study Courses 
C Private Pilot ... . j ,. .. , . 


Write today for full informa- 
tion about Boeing School and its 
entrance requirements. Rates 
from $6oo upwards; courses, 
from 9 months to a years, start- 
ing quarterly. Convenient pay- 
ment plan. Mail coupon today. 

BOEING SCHOOL 
OF AERONAUTICS 




AIRCRAFT RECEIVER 
BEACON 



Weight only 6 lbs. Size 

Visit our space at All-American Aircraft Show 
Folder mailed on request 


SEABURY & SONS, INC. 

BOONTON, N. J. 

On private airport two miles north of town 


A 

— and is called 

4 

just that in the new 
USAIG HULL POLICY 

Is 

A 

Aviation’s progress has made it pos- 
sible for us to provide this new 
policy. An aircraft insurance con- 
tract that sets forth in clear, under- 
standable language its broad and 
complete coverage. Have your own 
agent or broker write for complete 

♦ 

details regarding this policy before 
placing your insurance. 

USAIC — America's First Aircraft Insurance Croup 



MANAGERS 


80 John Street, New York 


724 S. Spring Si., Los Angeles 
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• At the May 30 meeting of the Royal 
Aeronautical Society Donald Douglas, 
in the capacity of Wright Memorial 
Lecturer, spoke on the development of 
air transport in the United States, sub- 
mitted a very thorough-going paper oil 
multi-motored aircraft. Prior to his 
sailing for England, Mr. Douglas, who 
is already serving as president of 
Douglas Aircraft and of the Institute of 
the Aeronautical Sciences, had been 
elected to the board of directors of the 
Pan American Airways Corporation. 

At the same meeting F. M. Thomas 
of the research division of United Air- 
craft was presented with the Wright and 
Manly medals of the Society of Auto- 
motive Engineers, awarded him last win- 
ter for his share in preparing the paper, 
“Cowling and Cooling of Aircraft En- 
gines.” A. H. R. Fedden made the de- 
layed presentation rendered necessary 
by Mr. Thomas' residence in England. 
His co-authors, Rex Beisel and Lewis 
MacClain, were presented with similar 
medals several months ago. 

• Godfrey L. Cabot, pioneer aviation 
enthusiast, former president of the Na- 
tional Aeronautical Association, later 
vice-president of the F.A.I., has offered 
a prize of $10,000 for the perfection of 
a new type of blind flight aid. Regula- 
tions specify that the device must he one 
which will enable an airplane pilot, in- 
dependent of any radio signal or as- 
sistance from ground personnel or equip- 
ment to land his plane safely through 
100 ft. of fog in any part of the world, 
where in the absence of fog, it could 
ordinarily be landed with safety. 

• Seriously ill from a stomach ailment 
last month, Dr. Hugo Eckener, was so 
far recovered June 9, that he was able 
to return home from the hospital. His 
son. an airship officer in his own right, 
announced that his f fiber would con- 
valesce at home, would be unable to re- 
sume his dulies for a long period. 

• To present a paper on the “Laws of 
Air Resistance at High Speeds,” Dr. 
Theodor von Karman, director of Cal- 
tech’s aerodynamic laboratory, will travel 
to Italy late this summer. Aeronautical 
expert for the Hungarian army during 
the War, director of the Aeronautical 
Institute at Aachen, Germany, until his 
appointment at Pasadena seven years 
ago, Dr. von Karman will be repre- 
senting this country at a conference on 
airplane speed problems which has been 
called by the Royal Academy of Italy. 



• W. R. Snook, long associated with 
the aircraft industry in Wichita, has 
left it to join the Hayes Equipment 
Manufacturing Company, gasoline pump 
firm, as factory superintendent. With 
Laird in 1919, with Swallow for five 
years until Travelair was organized in 
1925, serving as factory superintendent 
for that firm through its growth and 
major activity, with Stearman in 1933, 
recently with Beech Aircraft, his ab- 
sence will be a distinct loss. 

• Among honorary degrees awarded by 
American colleges and universities this 
year, three went to aviation people. To 
Amelia Earhart, the degree of Doctor 
of Public Service from Oglethorpe Uni- 
versity. To Anne Morrow Lindbergh, 
the degree of Master of Arts from Smith 
College. To Adm. Richard E. Byrd, 
the degree of Doctor of Laws from 
Rutgers University. 

• In connection with their augmented 
program of services, Pennsylvania Air- 
lines has promoted J. J. O’Donovan, 
former division traffic manager at Wash- 
ington, to the post of assistant traffic 
manager in charge of passenger service ; 
has made D. A. Duff, former Western 
division traffic manager with head- 
quarters at Detroit, assistant traffic man- 
ager in charge of sales promotion. 

• One of the first important delegations 
from Japan to include the American in- 
dustry in its itinerary, left Tokio late 
m May. Headed by Major General 
Pro, seven aviation officers will reach here 
this summer after visiting Germany. 
France and England, plan to return 
home after a six months' absence. 

• F. K. Colclazier, of Los Angeles, 
comptroller of the National Air Race 
Association since 1928, and formerlv 
associated with the Aeronautical Cham- 
ber of Commerce and with the Depart- 
ment of Commerce under Clarence M. 
Young, is now in Detroit serving as as- 
sistant manager for the All-American 
Aircraft Show to be held July 20-28. 
George Mason, former aviation editor 
of the Boston Transcript, has been ap- 
pointed publicity director for the show. 

• Brig.-Gen. James E. Chaney, as- 
sistant chief of Air Corps, has been de- 
tailed as commandant of the training 
center at Randolph Field, Tex. 

• Lieut. Col. Ross E. Rowell has 
been appointed officer in charge of 
Marine Corps Aviation. With the ma- 
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rine squadrons which saw service in 
Nicaragua, Colonel Rowell has been in 
charge of the Marine pilots who have 
appeared at recent National Air Races. 

• Capt. Lowell H. Smith, last mem- 
ber of the 1924 round-the-world-flight 
remaining in the Air Corps, has been 
assigned to the office of the Chief of the 
Air Corps to take charge of the techni- 
cal inspection of all the Corps’ aircraft. 

• The Distinguished Flying Cross has 
been awarded to Lieut. Frederick L. 
Anderson, Air Corps, for heroism dis- 
played Dec. 14, 1934. when he prevented 
his burning plane from crashing into 
the congested district of San Francisco. 

• George T. Cussen, former district 
traffic manager at Oakland, Cal., for 
TWA has left to take a position as 
general traffic manager for Western 
Air Express. James Scott, also a for- 
mer TWA employee, will be Cussen's 
chief assistant. 


T HE Department of Commerce, the 
Navy Bureau of Aeronautics and 
the Army Material Division put out a 
lot of valuable information and specifi- 
cations to help the airplane designer, so 
far as the basic structure and general 
characteristics of the airplane are con- 
cerned. However it is our belief that 
they overlook many minor items which 
are equally important for the success 
of the project, which are also, un- 
fortunately, sometimes overlooked by the 
designers. The trained corps of in- 
vestigators in our research department 
has been making a collection of such 
items and we shall pass on advice con- 
cerning them from time to time — the 
following list being the first: 

1. Be sure to paint your firm name 
and the name of your airplane in a lo- 
cation such that it will be showing over 
the shoulder of the beautiful actress 
when she is being photographed get- 
ting out of your airplane at Hollywood. 

2. Whenever “No Step” signs are 
used on any part of the airplane it is 
essential that the signs be painted on a 
surface of cork or some other similar 
material, so that pilots, mechanics and 
passengers will not slip when walking 

3. When delivering your airplane for 


• Roy C. Farrell, manager of the 
Kansas City Airport since 1927, has re- 
signed to assume active duty with the 
army as Commanding Officer of the 
CCC camp at Two Harbors, Minn. 

• Captain Albert F. Hegexberger, 
after a long tour of duty at Wright 
Field where he carried out a noteworthy 
program of research on instrument 
flight, has been detailed to duty with 
the GHQ Air Force at Bolling Field. 

• Com dr. Alfred T. Clay has suc- 
ceeded Com dr. Alger H. Dresel as 
commanding officer of the Naval Air 
Station at Moffet Field, Cal. Comdr. 
Dresel becomes executive officer of the 
U.S.S. Raleigh. 

• Col. Roberto Fierro, head of the 
Mexican Aviation Corps, holder until 
May of the New York-Mcxico City- 
non-stop record, has obtained official 
permission to fly to Bismark, N. D., 
next month to attend an air meet. 


the first time to the customer, be sure 
to place some fitting or instrument in 
an obviously incorrect position. All 
pilots have an overwhelming yen to 
change something around on every air- 
plane they sec, so, if you provide them 
with something inexpensive to move, it 
may save you considerable money. 

4. The pitot heads for the airspeed 
meter, mounted on the wing, must be 
strong enough to take the weight of two 
heavy overcoats, with lunches, pipes and 
tobacco in the pockets. All mechanics 
are unable to find any other place to 
hang their coats when starting work 

5. All exhaust tubes or manifolds 
must be able to take the weight of three 
200-lb. mechanics standing on them, 
while they are trying to remove, with 
a heavy wrench, a spark plug that some- 
one screwed into the engine while it 
was very hot. 

6. Tail surfaces must be of ample 
strength so that children may stand on 
the stabilizers and slide down the ele- 
vators while the ships are standing 
around the fields. 

7. Cloth surfaces on the wings must 
have sufficient strength to allow lady 
passengers wearing high heel shoes to 
walk anywhere outside of the regular 
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walkways, as they take great delight in 

8. A rear view mirror should be pro- 
vided for the pilot so that he can look 
over the pretty girl passengers while 
the co-pilot does the flying. This 
should be adjustable to cover all seats 
in the cabin, and the mirror must be 
large enough that the pretty girls may 
also get a good look at the pilot. 

“The search is ended!" writes in Rusty 
Campbell, of St. Louis. “This undoubt- 
edly is the missing link supplying the 
answer as to what is wrong with avia- 
tion,” and he encloses a bulletin from 
the Air Transport division of the Aero- 
nautical Chamber of Commerce, which 
reads as follows: 

Column S, pane 2, Air Transport Bulle- 
tin No. 23. kindly change to 

Aeronautical Chamber of Commerce. 

Perhaps we've told this story before, 
but it’s necessary to tell it again to il- 
lustrate a point we have in mind. Stop 
us if you've heard it: A cartoon, from 
the London Byslander, we believe, 
showed a curb salesman trying to sell 
his wares to the small crowd surround- 
ing him. He was alternately jumping 
up and down on a hair comb and saw- 
ing its teeth on the edge of his basket— 
“Hercyah" Gents — the perfect comb. It 
could be run over by a truck, you could 
drop it out of an airplane, it can be 
used for opening cans, you can use 
it to change a tire on your car — in fact, 
you could even allow the children to 
play with it, and it would be impossible 
to break out any of the teeth •" 

"How is it for combing your liafr. 
Buddy?” asked one of the crowd. 

“Oh, it’s all right for that, too," said 
the salesman. 

Lately we have been reading so much 
war-scare literature that every trans- 
port airplane is a potential bomber, 
every small privately-owned airplane a 
camouflaged pursuit, and every air 
transport field ready to become a mili- 
tary base overnight. We are afraid some 
people may have lost sight of the fact 
that the airplane is still a very excel- 
lent means of transport for persons and 

We are very glad to hear that Maj. 
Lester Gardner, Secretary of the Insti- 
tute of Aeronautical Sciences, has ob- 
tained the services of some government 
personnel to compile an Index and His- 
tory of Aeronautics, which will be gone 
into in a very careful and thorough 
manner. We will all agree that this 
should prove a very useful and valuable 
compilation when completed — and. per- 
sonally, we do hope they definitely es- 
tablish who did carry an electric stove 
in an airplane for the first time in 
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By Robert R. Osborn 
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Business “Opportunities” 

Address — Departmental Advertising Staff Aviation, 330 West 42d St.. New York 
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Specify and Use 

EXHAUST MANIFOLDS 
BY SOLAR 
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RCRAFT COMPANY 
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CHAMPION 

Mica Aircraft Spark Plugs 
Now *1.50 to *1.75 Each 

The Mica Aircraft Spark Plugs built by Champion, backed 
by Champion’s 25-year reputation and experience, incor- 
porating the exclusive Champion structural features and 
produced in Champion’s modem plants, are exceptional in 
performance and dependability. Their low prices are the 
result of large scale production by the world’s largest 
manufacturers of spark plugs of all kinds. 

Champion Mica Aircraft Spark Plugs have been developed 
through extensive testing and research. Their reliability and 
long life are already proven facts. Approved by leading 
engine makers and used by the U. S. Army Air Corps. 


Champion M-3-1 Mica Aircraft Plug 18 mm, 11/16" hex with 

improved 4 point gap setting. Price #1.75 l 

Champion M-3 Mica Aircraft Plug — 18 mm, 11/16" hex — 
same as M-3-1 except with standard 4 point gap set. Price #1.50 


VISIT CHAMPION EXHIBIT AT ALL-AMERICAN 
AIRCRAFT SHOW • DETROIT, JULY 20-28. 


INDEX TO ADVERTISED^ 




VIBRATION and SHOCK PROOFING 

Radial Engines ii Instruments 
Inline Engines || Radio Apparatus 

MANY OTHER APPLICATIONS 
"It Takes Rubber in Shear to Absorb Vibration" 

LORD MFG. CO., ERIE, PA. 



Searchlight 

Section 

in each of the following 
McGraw-Hill papers: 

American Machinist 
Aviation 

Bus Transportation 
Chemical and 

Metallurgical Engineering 
Coal Age 

Construction Methods 
Electrical Merchandising 
Electrical World 
Electronics 

Engineering News-Record 
Engineering and Mining Journal 
Factory Management and 
Maintenance 
Food Industries 
Metal and Mineral Markets 
Power 

Product Engineering 
Radio Retailing 
Textile World 
Transit Journal 

For advertising rates and other 
information on any or all of these 
publications, address 

Departmental Advertising Staff 
McCRAWHIU PUBLICATIONS { 
330 W. 42d St., New York City 


Sikorsky, Waco, Stcarman, 
s Robin, Great Lakes, Stinson, 
Straightwing J-59, many others 


SI 
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PCA-Sj^mcKlcmliM Wrichl-F: 300 hp. ^Total 
Extra 'oil radiator and sign release. Rolicenscd 
September lat. Excellent flying condition. 
53,000. Also, complete sign lowing equipment 
including 154 0 It, loiters. S500 or both lor 
53.200. PS-288. Aviation, 330 Wer " 


Monoplane without engine. Completely equippt 
with all standard Instruments. Kollsman sens 
live Altimeter. Western Electric radio. Fu- 
cowling and who.” pants. Semlair wheels at 
hours, and now Infuse. Tom fly ni I 



REPRESENTATIVE available 



INSTRUMENT KI.YLNC 

— -d i 

I "INSTRUMENT FLYING” 

' - - I 


WACO. 1931 


Frank Ambrose, Inc. 

Dealers and Exporters 
Airplanes, Engines & Supplies 
MUNICIPAL AIRPORT NO. 2 


: LIBERTY 400 H. P 

! HISPANO E 180 H P, 

1 PACKARD 800 H. P 




ENGINE BROKERS CO. 

We have the loltowtog sserhaoM engtni 

k.h!« „*■ ,ii 
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HOW ARII t STAKh 


TO HELP YOU 

Sti.i. What You No Loncss Ntto 

I 

“Searchlight” Advertising | 
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208 So. La Salle a 
Building. New York. 
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WRIGHT CYCLONES 

^iee<£s oil &- 

CENTRALWSOUTH /HU ERIC/I 



AERONAUTICAL CORPORATION 
PATERSON NEW JERSEY 


Pan American Airways System provides the world's fastest inter, 
national transportation to Central and South America— serving 
170 cities in 32 countries and colonies. 

Wright Cyclones power the 210 mile-per-hour Douglas Air- 
liners now in operation on Pan American’s division from Browns- 
ville, Texas, to Panama, via Mexico City. Cyclones also power the 
new Pan American-Grace schedules from Guavaquil. Ecuador, and 
Lima, Peru, to Buenos Aires, Argentina, and Montevideo, Uruguay 
-along the west coast of South America to Santiago, Chile, and 
across the Andes Mountains. 

The luxurious new Pan American Airways planes are similar to 
the TWA Douglas transports that speed overnight from New 
York to Los Angeles . . . flash between Chicago and New York in 
4!4 hours on American Airlines . . . and span the distance be- 
tween New York and Miami in 8 hours, via Eastern Air Lines. 

Wright-powered equipment is also operated by the Pan American 
Airways System on its divisions in Alaska (Pacific Alaska Airways, 
Inc.) and in the Far East (China National Aviation Corporation). 





CONTRIBUTES TO THE BRILLIANT PERFORMANCE OF THE NEW 


Eclipse Manufactures : 

Hand Inertia Starters • Electric Inertia 
Starters • Direct Cranking Electric 
Starters • Hand Turning Gears • Re- 
tractible Landing Gear Motors • Air 
Injection Starters • Battery Charging 
Generators (voltage regulated) • 
Double Voltage Radio Generators 
(voltage regulated) • Radio Dyna- 
motors • Engine Driven Radio Dyna- 
motors (voltage regulated) • Engine 
Driven Alternators (constant speed ) • 
Engine Driven Vacuum Pumps (for 
Navigating Instruments) • Battery 
Booster Coils • Automatic Supercharger 
Regulators • Booster Magnetos • Fuel 
Flowmeters • Superchargers • Auto- 
matic Pitch Propeller Hubs • Ice Over- 
shoe Air Pumps • Flexible Metallic 

Tubing. Detailed data gladly supplied 

upon request. 


MARTIN OVER-OCEAN TRANSPORT 

^TT'HE Glenn L. Martin Company’s outstanding achievement 
■*- —the magnificent new Over-Ocean Transport, true to tra- 
dition, carries a representative complement of Eclipse units. 
Eclipse Type E-160 Direct -cranking Electric Starters serve the 
four 800 horsepower Pratt and W hitney W asp engines. Solenoid 
Starting Relays, Battery Booster Coils, Engine-driven Single 
Voltage Generators, and Control Boxes are likewise Eclipse. 

ECLIPSE AVIATION CORPORATION 
EAST ORANGE, NEW JERSEY 

{ Subsidiary of Beudix Aviation Corporation } 


